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PKEFACE. 



Thx early death of my friend and colleague, Dr. James Roes, has deprived the profes- 
sion of a great part of the results of his far-reaching investigations on diseases of the 
nervous system, but the demand for his published works, and the acknowledged value 
of all his writings, indicate clearly the importance of preserving such further material 
as is still to be obtained. 

Actuated by the desire to preserve in permanent form Dr. Ross's work upon peri- 
pheral neuritis, and urged by some of his friends to undertake the task, I have collected 
in this volume a series of observations which were to have formed part of a complete 
monograph. 

Unfortunately his work was cut short by death, and, as no papers were left which 
in any way carried it beyond the point at which the original essays cease, it became 
necessary for me to write the whole of the latter part of this book. 

As the volume now stands the first 263 pages are verbally Dr. Ross's own, but for 
the subsequent part, beginning with ** Paralysis after Typhoid Fever," I am solely res- 
ponsible. One exception, however, is to be mentioned. My friend Dr. R T. William- 
son has done such good work in the pathology of diabetes that I asked him to write the 
section relating to neuritis in that disease (pp. 361 to 375), and my best thanks are 
due to him for the care and thought he has bestowed on the subject. I am also 
indebted to Dr. Goodfellow, Resident Medical Officer to the Manchester Royal 
Infirmary, for much help in correcting the proof sheets ; and to Mr. Coutts, House 
Physician to the Infirmary, for the excellent index he has prepared. 

Whether the earlier pages would have been in any way modified had my colleague 
lived, I cannot say, but from personal knowledge of his views I believe that any 
alterations would have been of minor import. 

In preparing this work it has been my endeavour to carry out as far as possible 
the original scheme, and to provide as complete a review of peripheral neuritis as 
our present knowledge will permit. If in the section dealing with " some points in 
the general pathology of peripheral neuritis," I have seemed to go beyond the rigid 
definitions laid down at the outset by Dr. Ross, it is because I am convinced that it 
is only by taking a wide view of the subject of peripheral neuritis that we can hope to 
give a satidactory explanation of its complicated bearings. 

JUDSON S. BURY. 

10, St. John Stbibt, Manchsstrb. 
December, 1892. 
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Neuritis means, of oourse, inflammation of nerves, whilst the qualifying 
word peripheral is intended to limit our subject to inflammation of the 
nerves after they have passed through the intervertebral and cranial 
foramina. Those degenerations of the nerves, therefore, which are 
consecutive to disease of the motor ganglion cells and of the anterior 
roots are excluded from our consideration. But the subject, as thus 
limited, is too wide for our present purpose, inasmuch as we do not 
intend to consider the local diseases of individual nerves, our object being 
to pass in review the state of our present knowledge respecting that 
particular form of peripheral neuritis in which a considerable proportion 
of the nerve-trunks of the body are gradually invaded by disease. In 
order to express the fact of the implication of numerous nerves in 
different parts of the body the word multiple has been introduced, so 
that the full title of these diseases is peripheral multiple neuritis, or 
briefly multiple neuritis, or polyneuritis multiplex, the latter being mani- 
festly a redundant phrase. The term disseminated has likewise been 
used to express the same fact, and the disease has thus been called 
disseminated neuritis. A further peculiarity of this disease is, that the 
muscles of the distal segments of the extremities are the first to lose 
motor power, while those of the proximal segments, and finally those of 
the trunk, are successively invaded. To express this mode of invasion, 
the word ascending has been used, and the disease has been named 
ascending paralysis. Another characteristic of this form of neuritis is 
that the disease generally attacks a few of the nerves at first and then 
gradually increases in extent and intensity. To give expression to this 
peculiarity the word progressive has been used, and the disease has been 
called progressive multiple neuritis, or briefly, neuritis progressiva. A 
final characteristic of this aflection is that the corresponding nerves on 
the two sides of the body are often almost simultaneously attacked, 
although the disease is frequently more pronounced, at least for a 
time, on one side than on the other. This peculiarity is expressed by 
the word symmetrical, and the disease has consequently been named 
symmetrical multiple neuritis. These names, imperfect though they be, 
serve to impress upon the mind a few of the leading characteristics 
of the aflection which is to be the subject of our remarks, and now we 
proceed to give a brief historical account of the growth of our knowledge 
of it. 

History. — Peripheral neuritis has, like other diseases, a clinical and an 



anatomical aspect The clinical features of the form of paralysis caused 
by multiple neuritis has been described from time to time by various 
observers, but I believe Graves* was the first who suspected that the 
cause of certain forms of generalised paralyses was to be found in 
inflammation, not of the spinal cord or higher nerve centres, but of the 
nervous cords themselves. '^ One of the most remarkable examples of 
disease of the nervous system commencing in the extremities, and having 
no connection with lesions of brain or spinal marrow," he says, '* was 
the curious epidemie de Paris, which occurred in the spring of 1828. 
Chomel has described this epidemic in the ninth number of the Journal 
Behdomadaire ; and having witnessed it myself la the months of July 
and August of the same year, I can bear testimony to the ability and 
accuracy of his description. It began (frequently in persons of good 
constitution) with sensations of pricking and severe pain in the integu- 
ments of the hands and feet, accompanied by so acute a degree of sensi- 
bility that the patients could not bear these parts to be touched by the 
bedclothes. After some time — a few days, or even a few hours — a 
diminution or even abolition of sensation took place in the affected 
members ; they became incapable of distinguishing the shape, texture, 
or temperature of bodies, the power of motion declined, and finally they 
were observed to become altogether paralytic. The injury was not con- 
fined to the hands and feet alone, but, advancing with progressive pace, 
extended over the whole of both extremities. Persons lay in bed 
powerless and helpless, and continued in this state weeks or even 
months.'' 

After describing how the disease often terminated in death, how at 
other times patients recovered their general health but remained per- 
manently paralysed, and how in the majority of instances, however, com- 
plete recovery took place, but only in a very slow and gradual manner, 
and often with frequent interruptions by relapses, the author proceeds : 
" The French pathologists, you may be sure, searched anxiously in the 
nervous centres for the cause of this strange disorder, but could find 
none. There was no evident lesion, functional or organic, discoverable 
in the brain, cerebellum, or spinal marrow. Now, here is another 
remarkable instance of paralysis creeping from the extremities towards 
the centre. Here is a paralysis aflecting all parts of the extremities as 
completely as if it had its origin in the central parts of the nervous 
system ; and can any one, with such palpable evidence before him, hesi- 
tate to believe that paralysis or even hemiplegia, without any lesion of 
the brain or spinal cord, may arise from disease commencing and origi- 
nating in the nervous extremities alone 1" 

* Onrea (Robert J.). " Clinical Loctiuvs on the Practice of Medicine.** (1st Edition, 1S43.) 
New Syd. Sec., 1884, Vol. L, p. 678. 
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In Ollivier's work* two cases of extensive paralysis beginning in the 
extremities are reported, which the author believed to have been caused 
by congestion of the spinal cord, but which are manifestly. examples of 
neuritis. The first edition of Duchenne's great work appeared in 1855,t 
and examples of this form of paralysis are recorded under the name of 
'* Paralysie g^n^rale spinale," the author believing that the symptoms 
were caused by a spinal affection, even although no naked eye morbid 
changes were discovered in the spinal cord of the one case in which alone 
a post-mortem examination was obtained. 

In 1859, Landry { published under' the name of " Paralysie extenso- 
progressive," or ''Paralysie ascendante aigue," ten cases of a rapidly 
invading paralysis ; and in one of the cases which proved fatal on the 
ninth day, no. lesion could be discovered either in the brain or spinal 
cord. The nerve trunks were not examined, but the author is inclined 
to believe, from the absence of bed-sores, genito-urinary disorders, and 
rachialgia, that they were the seat of the lesion. We have no hesitation 
in adopting this view, and in regarding Landry's paralysis as an acute form 
of multiple neuritis; but this opinion must find as much justification as we 
can give it when we come to subject the recorded cases to special analysis. 
The opinion that certain forms of widely distributed paralysis with 
wasting is caused by disease of the nerves — hitherto a mere conjecture — 
was destined, in 1864, to be placed upon the sure foundation of patholo- 
gical observation. In this year, Dum^nil,§ of Ptouen, published the first 
case of the disease in which the presence of neuritis was verified by an 
autopsy. The importaDce of this case is so great as to warrant us in 
giving an abstract of it 

A man, aged 61 years, a tailor, after suffering from prickling 
of the toes for two weeks, was seized, on the 20th July, with weak- 
ness of the left arm and right leg, and some days later, of the 
left leg. Five days later he was scarcely able to walk or even to stand. 
The paralysed legs were flaccid and completely powerless, while the 
thighs could be moved freely. Anaesthesia was present over the whole of 
the right leg, but was most marked in the sole, while on the left side 
the loss of feeling was limited to the outer aspect of the leg and the foot. 
The power of swallowing and of speech were unaffected. The muscles of 
the hands and forearms were much wasted. The faradic contractility was 
diminished in some of the affected muscles, and lost in others. The 
patient complained of a painful feeling of numbness in the paralysed 

* OlliTier (C. F.), LTralM dea maUdles de la moelle Epini^ 3me Edit., Tome XL (Obe. 
LXXVI. and LXVIL). Parte, 1887, p. «7. 

t Duchenne. " L'Electrteation Localte^e." Parte, 1865, p. 610 ; Srd Edition, 1872, p. 458. 

X Landry (C). " Note sur paralysie ascendante aigue."— (i^cu. HtbdonL^ 1869, pp. 472 and 486. 

i Dum^nil (Dr. L.). " Paralysie periphMque du mouTement et du sentiment, portant sur lea 
quatre membres— Atrophie dos ramaux nerveux des parties paralys^es.**— fface((< Uridfmadairt^ 
Tome 1 , 1864, No. 18, p. 208. 



limbs, which extended over the whole of the leg and foot in the lower, 
but was limited to the hands in the upper extremities. The patient 
became progressively worse, and died four and a half months from the 
commencement. 

Autopiy, — The muscles were found atrophied, pale, and small ; but 
on microscopical examination the transverse striation was well marked, 
and the fibres had not undergone fatty degeneration. The small nerves 
of the hands and feet (median and plantar nerves) were found to have 
only a small number of primitive bundles, and the nerves showed an 
excess of connective tissue, and a large number of fat cells. In 
individual fibres there was a want of continuity in the myelin sheath, 
which, when present, manifested a marked degree of granular degenera- 
tion. The brain and spinal cord were found quite healthy. 

In commenting upon this case the author remarks : '* I ought not to 
omit to point out the resemblance in essential particulars between this 
form of paralysis and that which Duchenne has described under the 
name of paralysie gmerale gpinaU, In the one as in the other the 
disease begins in the extremities, which it attacks en masse. The 
muscles undergo a uniform wasting, and the electric contractility is 
abolished in muscles which have conserved their structure." 

In 1866, Dum^uil,* in a second communication on peripheric 
paralysis, reported another case of this disease with autopsy. Although 
this case is not such a typical example of the affection as his first, it 
deserves to be quoted in abstract here because it foreshadows what 
will be abundantly proved in the sequel, that in the diseases grouped 
together under the name of peripheral neuritis, the grey matter of 
the spinal cord is not always free from morbid changes, although the 
weight of the disease falls upon the nerves themselves. 

M. J., aged 36 years, an ironer, was of good constitution, and free 
from hysteria or other nervous affection. One year before she came under 
observation, and after she had taken a journey of four hours in a badly 
constructed vehicle, in which she was squeezed so that she could only sit 
on the right buttock, she felt a feeling of numbness in the right gluteal 
region, which soon extended over the whole of the back of the limb. 
She suffered from continuous pains in this region, but these were 
interrupted by neuralgic paroxysms of great severity, during which the 
pains radiated to the heel, which became so sensitive that the patient was 
unable to place it on the ground. After a time the numbness extended 
over the whole of the foot, and soon afterwards the patient was unable 
to move the toes, and a little later the power of movement at the ankle 
disappeared. The muscles were flaccid and offered no resistance to 
passive movements. The sole of each foot, the toes, and the outer aspect 

* 0amtoil (L ). ** Ckmtributiona pour Mrrir k rhistoiie dei partly sies periph^riques, et 
•pecUloment dt U n6rrii»,**^0aMetU Htbdomadairt de Mtd. « de CAtr.— Tome III., 18M, p. 62. 



of Uie foot and leg were completely ansBsthetic, but sensation was 
normal on the anterior and inner surfEioe of the leg. 

Soon afterwards the patient consulted Dum^nil (August, 1860), and 
she then complained of numbness of the right hand, with deep-seated 
pains in the whole limb. These pains were increased neither by 
Toluntary movements, nor by pressure, and they were associated with 
muscular feebleness, extension of the hand being especially weak. 
Slight diminution of cutaneous sensibility was observed on the back of 
the hand, but there was no manifest muscular wasting. Eight days 
later the extensors of the hand and fingers were found completely para- 
lysed. In some of the affected muscles the faradic contractility was 
lost, while in the others it was diminished. In November, the flexors of 
the right wrist and fingers lost their power, and the muscles of the fore> 
arm and leg of that side were decidedly atrophied. Treatment having 
proved of no benefit, the patient now disappeared and was lost to sight 
for a period of four years. 

The patient came again under observation in 1864, when her 
condition was found not to have undergone much change, and even a 
slight improvement was observed in the sensibility and motor power of 
the right side. The patient, however, noticed that the left extremities 
had become implicated ; she complained of lancinating pains in the 
plantar aspect of the great toe of the left foot, which was so 
sensitive that she could hardly bear the contact of the bedclothes, 
although there was no accompanying redness or swelling. Pressure 
over the course of the internal plantar nerves caused great pain. Some 
time later, the sole of the foot and the whole of the toes became anaes- 
thetic, and the motor power gradually diminished. Towards the end of 
1864, the patient complained of a feeling of numbness of the left half of 
the lower lip, and in February, 1865, of a painful feeling of numbness 
in the left fore-arm. A few months later, the left foot was completely 
paralysed, and the muscles of both hands and feet were greatly atrophied. 
The movements of the tongue were unaffected, but the power of swal- 
lowing was slightly interfered with, and the voice was somewhat feeble. 
The patient died in the month of July, from slow asphyxia, the disease 
having lasted about six years. 

Autopsy. — The atrophied muscles showed that the primitive bundles 
were very small, but the transverse striation was generally well marked 
The external sheath of the posterior tibial, internal popliteal, and sciatic 
nerves was of a red colour, the nervous trunks were atrophied, and the 
neurilemma was somewhat thickened. On teasing a portion of nerve 
scarcely an intact fibre could be seen, the mass being formed of an abun- 
dant laminated tissue, in the midst of which was found a quantity of 
molecular granulations. In other parts pale nerve fibres were seen 



mixed with a large quantity of hitj globules and brilliant granulations 
of variable size. No part of a healthy axis-cylinder oould be seeq, and 
no deOned medullary substance. A twig of the plantar nerve was seen 
to be grey and semi-transparent to the naked eye, and on microscopical 
examination it was found to consist of a laminated tissue, in the midst 
of which was encountered globular, fusiform, or linear fragments of 
medullary substance of a granular aspect The internal popliteal and 
sciatic nerves were similarly affected; the nerve fibres had almost 
completely disappeared, and in their stead was found numerous fatty 
granulations. 

In the spinal cord the membranes covering the posterior surface were 
much thickened, the posterior roots were normal, but of the anterior roots 
some were normal, whilst others were atrophied, and these on micro- 
scopical examination were found to be almost destitute of nerve fibres. 

An examination of the spinal cord itself showed thai the white 
substance generally was healthy, but irregular masses of fatty granules 
were seen to be scattered through the grey substance. The cells of 
the anterior grey horns were pale, and without distinct nucleus, whilst 
the processes were few in number, some of them being so decomposed as 
to be scarcely recognisable. 

It is not necessary to follow Dum^nil's acute critical commentary of 
this case ; it will suffice to give his general conclusion in his own words. 
'' The existence of a peripheric paralysis, with the possibihty of a pro- 
gressive extension to the nerve centres, such as had been conceived by 
Graves, we now find to be anatomically demonstrated, and having regard 
to the pathological process which determines this form of paralysis, it 
may be named chronic ascending neuritis" The view of the nature of 
the disease implied in this name can probably not be maintained in the 
light of our present knowledge ; it is more probable that the main cause 
of the disease was the circulation in the blood of some kind of poison, 
like alcohol, and that the local injury to the sciatic nerve can only be 
regarded as a co-operating factor, or as an exciting cause. But be this 
as it may we are none the less sensible of the fact that Dumenil was 
the first who laid the foundation of the doctrine of peripheric neuritis 
upon the basis of anatomical observation. 

In his second paper Dumenil* reported the clinical histories of two 
other cases of peripheral neuritis, in both of which the symptoms were 
suspiciously similar to those of alcoholic paralysis, although in the first 
of these cases the patient was said to have been a man of sober habits. 
These cases need not detain us, and it is still less necessary to analyse 
the six other cases he collected from literature, because the records 
are so imperfect that it is impossible to identify the natiu*e of the disease 

* Dumtoil (L.). Loc. cit. p. 85. 



with any degree of certainty, the diagnosis having been verified in none of 
them by a post-mortem examination. 

Cases of peripheral neuritis continued to be reported in the following 
years, but the pathological observations of Dum^nil were often lost sight 
of, and the clinical phenomena were attributed to disease of the spinal 
cord or of its membranes. A case is reported, for example, by Jaccoud,** 
and another by Vulpian,t the clinical descriptions of which accord well 
with the phenomena of multiple neuritis, but the authors regard them 
as instances of spinal meningitis, or meningo-myelitis. It is only 
justice to Jaccoud to add that, although he regarded the symptoms 
in the case he had himself reported as being caused by a spinal 
meningitis affecting the anterior roots, yet he is quite sensible of 
the existence of other cases of paralysis, in which the disease begins in 
the peripheral distribution of the nerves, as had been proved by Dum^nil's 
observations. 

A case, however, is reported by Lancereaux,} which the recorded 
symptoms and the results of a careful post-mortem examination 
show to have belonged to the category of neuritis. The patient, 
a basket maker, was the subject of acute phthisis, and, judging 
from the symptoms, it is not unlikely but that he may have been 
addicted to alcoholic excesses, but the record is silent upon this 
point. The patient died, and Pierrot, who conducted the micro- 
scopical examination, found the spinal cord quite free from disease, 
but the nerves which supplied the altered muscles were in a state of 
advanced gmnular degeneration. The morbid changes in the nerves 
were most marked near their terminal distribution, and became less and 
less obvious the more the trunks approached the spinal centres. 

A case is said to have been reported by Desuo8,§ about 1877, in 
which Pierret found that the nerve trunks had undergone extensive 
morbid changes, but as we have been imable to meet with the original 
record of the case in any of the journals of the period, it will be passed 
over at present. 

The next important case of this disease in which an autopsy was 
obtained was reported by £ichhorst,|| of Berlin, the case being described 
under the name of neuritis acuta progressiva, A female, aged 66 years, 
entered the clinic of Frerichs in July, 1875. Three weeks before her 
admission the patient was seized, without known cause, with loss of appe- 

* Jaccoud (S.X " Lemons de clinique m^dicale." Parii, 1867, p. 372 et 8«q. 

t Vulplan. "Maladefl du ■ystime nerveuz." (Obs. by Labadie-Lograve. Union Mfdieale, 
December 21, 1889.) Paria, 1870, ]x 193. 

t Lanoereaux et Lackerbauer. "Atlas d'anatomie pathologique." (Obe. 280.) I'aria, 1871, 
p. 479. 

f Deanoa. Quoted by Groa (Dr. leX Contribution k lliiatoire des n^vritia. Paria, 1879, 
p. 00. 

II Eichhont (Hermann). "Neuritis acuta progressiva." — Virchou'i ArcKiVj Bd. LXIX., 
Berlin, 1877, p. 208. 
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tittf and general malaise, while her bowels were alternately constipated 
and relaxed. Some days later she suffered from a chill, followed by a 
feeling of great heat, and the fever assumed a quotidian intermittent 
type. From the tenth to the fourteenth day the right, and two days 
later the left lower extremity became cedematous, and the patient 
complained of pain in the abdomen. The urine was scanty and of a 
brownish red colour. 

On the second day after admission, the patient complained of severe 
boring pains, accompanied by sensations of coldness and formication^ in 
the right leg. The pain was continuous, but was subject to paroxysmal 
exacerbations of great intensity, during which the pain radiated from 
the knee to the tips of the toes. In the evening of the same day, the 
muscles innervated by the left superficial tibial nerve were completely 
paralysed, while the sensibility of the skin supplied by it was considerably 
lowered. The leg felt hot, it was somewhat red, and was covered by a 
profuse sweat, while the faradic contractility of the nerve and affected 
muscles was lowered. On the following day the leg was of normal 
temperature and colour, but the skin and muscles supplied by the 
affected nerve were completely anaesthetic and paralysed, and both the 
nerve and muscles failed to respond to the faradic current. At the end 
of six days, the pain, with its attendant phenomena of coldness, formi- 
cation, and sweat, recurred during the night, and on the following day 
the muscles supplied by the left anterior tibial nerve were found in the 
morning to be slightly, and in the evening completely paralysed, while 
the faradic contractility, diminished at first, was soon lost The same 
night another paroxysm of pain ushered in paralysis of the muscles sup- 
plied by the posterior tibial nerve, so that now all the movements of the 
foot were completely lost The disease made rapid progress. The 
patient suffered from intense lancinating and boring pains in the other 
extremities, and each paroxysm of pain was promptly followed by 
paralysis of the muscles supplied by the motor branches of the affected 
nerves, so that within ten days from the commencement of the nerve 
affection, all the limbs were completely paralysed and anaesthetic. 
The course of the disease was marked by a moderate degree of fever, 
and albumen, absent at first, appeared in the urine. On the evening of 
August 15th — three weeks after admission — the patient became suddenly 
blind, and the pupils were dilated and reactionless to light, but the optic 
discs were found normal on ophthalmoscopic examination. The other 
special senses were unaffected. There were no sensory disorders of the 
trigeminus, and no paralysis of the facial muscles. Slight difficulty. of 
articulation was noted, but the tongue did not deviate to either side on 
protrusion, and there was no difficulty in swallowing. The extremities 
were remarkably warm, oedematous, and covered with profuse sweat. 



There was involuntary discharge of urine, and the bladder was emptied 
by means of the catheter. During the night, profound coma supervened, 
the breathing was irregular but not laboured, the pulse continued 
regular, and the patient died on the following morning. 

Autopsy, — The usual signs indicating a moderate degree of chronic 
interstitial nephritis were found, and the heart was somewhat hypertro- 
phied. No focal disease was discovered in the brain, and the spinal cord 
and its membranes were normal. The optic chiasma was of an intensely 
red colour, and its under surface was covered by fine, tortuous, and con- 
gested vessels ; both the chiasma and optic nerves were found on sec- 
tion to be of a bright rosy tint, and studded with red points. The nerve 
trunks of the arm and forearm and the left tibial nerve, when examined 
with the naked eye, were seen to be of an intensely red colour ; on mi- 
croscopic examination the vessels of the perineurium were found enor- 
mously distended and tortuous, their walls were thickened, their nuclei 
were increased in number, and they were surrounded by lymphoid cells, 
which infiltrated the neighbouring connective tissue. £xtensive changes 
were met with in the endoneurium and extravasations of blood, which 
compressed the nerve fibres, were not unfrequently observed. The nerve 
fibres and especially those lying next the endoneurium, showed marked 
degeneration. The medullary sheath was broken into masses of variable 
size, and the axis-cylinders and nuclei presented the usual appearances 
observed in nerve degenerations. 

In 1879, Joflfroy* reported the case of a washerwoman, aged 33 years, 
who was admitted into hospital on March 5th, whilst suffering from 
advanced phthisis. It was only on the previous month that she first 
noticed that her legs were becoming feeble, and on her admission the 
patient was unable to walk or raise her feet from the bed. Two weeks 
after her admission the arms also became feeble and were completely 
paralysed at the end of ten days. The faradic contractility was 
diminished in all the affected muscles. There was great mental feeble- 
ness ; but throughout the whole course of the disease sensory disorders 
were not prominent, except that the muscular sense was lost. There 
were no disturbances of the urinary functions, and no bed-sores. The 
patient died on April 7th. 

Autopsy. — The spinal cord and its membranes, as well as the anterior 
roots, were found healthy on microscopic examination, but the sciatic, 
radial, and ulnar nerves showed marked sigos of parenchymatous inflam- 
mation. The muscles were atrophied, and in a state of fatty degenera- 
tion. The membranes of the brain manifested the appearance of a 
chronic inflammation, which explains the presence of mental symptoms. 
In this communication Joffroy distinguishes three forms of neuritis, viz., 
(1) Spontaneous parenchymatous neuritis {neuritis afrigore^ rheumatic 

• Joffroy (A.). " Archly, de Physiologle,- 1879, p. 172. 
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neuritis); the multiple variety of this form he named generalised 
parenchymatous neuritis; (2) saturnine neuritis; and (3) neuritis 
following infectious diseases, such as typhus, variola, and diphtheria. 

Soon after the appearance of Jofifroy's case a very important service 
to the doctrine of neuritis was performed by Gros,* who made it the 
subject of an excellent thesis in which all the cases of multiple neuritis 
hitherto reported were collected and analysed. 

The theory of a multiple neuritis to account for certain forms of 
generalised paralysis was now assuming a definite form, and the next 
great advance towards its completion came from Germany. In 1880 
a carefully recorded case of neuritis, with autopsy, was published by 
Ley den, t and a second casej: in the same year. But the service which 
Leyden rendered to the doctrine of neuritis is to be found, not so much 
in the publication of these cases, as in the searching criticism to which 
he subjected the views which had led the majority of neurologists to seek 
for the cause of every form of generalised muscular atrophy in disease 
of the anterior grey horns of the spinal cord (poliomyelitis anterior). 
The cases themselves are, however, so important as to deserve to be 
mentioned here in brief abstract. 

A sailor, aged 28 years, entered the hospital on February 7th, 1878. 
Three days before admission he was, after exposure to cold, suddenly 
seized with chilliness and fever, which were accompanied by severe pains 
and great weakness of the extremities. On admission the urine contained 
a large quantity of albumen. The legs and forearms, especially in the 
neighbourhood of the knees and elbows, showed a white oedematous 
swelling, and pressure over the muscular masses of the extremities and 
abdomen caused great pain, which was also elicited by all efforts at 
spontaneous movements. The patient also suffered greatly from tearing 
pains in the extremities, even in the absence of pressure or movements, 
and these were accompanied by a distressing feeling of formication. 
The cutaneous sensibility was found much diminished on objective 
examination. The feebleness of the extremities first noticed soon advanced 
to decided paralysis with atrophy of the muscles attacked, the extensors 
of the forearms and legs being affected in a predominating degree. The 
patellar-tendon reactions were lost on both sides, and the nerves and 
muscles gave the reaction of degeneration to electrical examination. The 
nails were of a yellow colour, broken, and strongly curved. In the 
course of a few months a gradual improvement took place in the motor 
power of the lower extremities, but in the upper extremities the fore- 
arms and hands remained permanently paralysed, and the hands assumed 

• Gro« (Dr. lo). " Contribution k Thlstolre dc« nivritea." Pari*, 1879. 

t Lcydon (B.). " Ueber einen Fall yon multipler Neuritis. "—C/iant^ AnncUcn, Beriin, 1880, 
p. 200. 

: Leyden (E.). "Ueber PoUomyelitiB und NeurittB.*— Z«t«rAri^ fur ilinUehe Medicin^ 
Berlin, 1880, p. S07. 
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the form of the ''claw hand." The kidney disease first noticed, how- 
ever, gradually progressed, and the patient died eleven months from the 
commencement of the symptoms. The diagnosis was rheumatic fever 
with mtUtiple (symmetrical) neuritis. 

Aut&pijf, — The spinal cord was normal, and a microscopic exami- 
nation failed to discover any morbid changes in the ganlion cells of the 
anterior horns, or in the anterior roots. The muscles were greatly 
atrophied. The radial nerve was foimd swollen at the level of the elbow 
on each side, and on microscopical examination it was seen that this 
thickening was caused by an accumulation of fat cells around the nerve 
bundles, which themselves were much degenerated. The nerves of the 
lower extremities manifested no marked changes. 

The second case was that of a merchant, aged 31 years, who had 
suffered for two or three years before he entered the hospital, from 
occasional attacks of loss of consciousness, in some of which he fell to 
the ground. About Christmas, 1878, he began to suffer, quite inde- 
pendently of these attacks, from formication of the toes and anterior 
part of the sole, first of the left, and soon afterwards of the right foot 
On July 6th, 1879, the patient had an epileptiform seizure, which passed 
off as usual without leaving a trace behind ; but four days afterwards, 
on getting up he felt a remarkable heaviness of the lower extremities, 
which increased so rapidly that he took to his bed and was unable to get 
up afterwards. About this time he complained likewise of formication 
iu the fingers and hands, and his sense of touch was much diminished. 

On July 17th, 1879, the patient entered the hospital, and it was then 
found that sensation was nearly abolished in the peripheral parts of the 
extremities, and he complained of a burning pain in the left hand and 
inner side of the left knee. The lower extremities were almost com- 
pletely paralysed, and the extensors of the hands and fingers were very 
feeble ; the muscles were flaccid and tender to pressure, and the tendon 
reactions were lost, while the nerves and muscles gave the reaction of 
degeneration on electrical examination. The temperature was normal, 
and the pulse 70, but there was slight jaundice, and the liver was 
tender. The paralysis progressively increased in intensity and extent, 
the muscles rapidly wasted, and the sensory disturbances continued 
unabated and were now associated with a feeling of great coldness of the 
hands and toes. On August 28th the temperature rose, the pulse was 
124 in the minute, the patient suffered from headache and great diffi- 
culty of breathing, and the body was covered by a profuse sweat These 
symptoms continued until September 3rd, when the patient died. 
At the end the breathing was purely costal, the abdomen being drawn 
iu during each inspiration. 

Autopsy. — The spinal cord was found normal, with the exception of 
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slight and unimportant changes in the ganglion cells of the anterior 
horns. The nerve trunk manifested in a high degree the signs of 
degenerative atrophy. 

In 1881, Dr. Grainger Stewart* reported three cases of the disease 
which have acquired a noteworthy importance because of being the first 
recorded in this country in which the diagnosis of peripheral neuritis 
had been made. 

Two of these oases, after manifesting the usual sensory phenomena 
in conjunction with atrophic paralysis of the distal segments of the 
extremities, improved slowly under treatment, and the patients recovered. 
The third case deserves to be quoted in brief abstract, owing to the 
special significance it has acquired, chiefly because of the care with which 
the nerve tissues were examined by Professor Hamilton, now of Aberdeen 
University, but then holding the post of pathologist to the Royal 
Infirmary, Edinburgh. O. F., aged 31 years, a hotel keeper, entered the 
Boyal Infirmary, November •8th, 1880. In the beginning of the previous 
August, he noticed a weakness in his legs, and a dancing of objects before 
bis eyea A few weeks later pain of a prickling character, and gradually 
increasing in intensity, came on in the legs, and subsequently in the 
hands, these pains being accompanied by loss of power and sti£fness. On 
admission he complained of tingling pains in both legs; these were 
accompanied by numbness, and a feeling of coldness in the feet and 
hands; sensibility to heat, tickling, and pain was diminished; while 
the conductivity of impressions was delayed, and he had a difficulty in 
localising them. Muscular sense was diminished in the left foot, and 
absent in the right foot, but was normal in the hands. The cutaneous 
reflexes were absent in the soles, but normal in the cremaster and 
abdomen. The patellar-tendon reflex was absent in both legs. Volun- 
tary motion was greatly impaired in legs and hands, and the fingers 
remained in a semi-flexed position. Electric sensibility and irritability 
were much diminished in the legs and forearms, and attempts to use the 
muscles produced pain. There were no vaso-motor or trophic changes. 
The patient was drowsy, and his memory imperfect He improved a 
little under treatment at first, but a month after admission he died of 
double pneumonia. 

Autopsy, — The most noteworthy gross lesion observed was red hepa- 
tisation of the lower lobes of both lungs. On microscopical examination 
the median, ulnar, and tibial nerves were found in a state of advanced 
fatty degeneration, but the details of the appearances observed need not 
be described at present. Slight evidences of secondary degeneration 
were observed in the columns of Goll, and in the direct cerebellar tracts, 
but the grey matter and anterior roots were normal. 

* Stewart (T. Gnlnger). " On paimtysis of hands and fe«t from dUeaao of nerves. *'—£'cltn- 
Imrgk Medical JownuU, VoL XXVI, Sdinlnirgh, 1881. 
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It is unneoessarj to pursue at present the history of the deyelopment 
of the dootrine of multiple neuritis any farther in this direction, but we 
will go back to trace briefly two or three other lines of investigation 
which helped to place it upon a comprehensive as well as a sure 
foundation. 

As far back as 1862 Charcot and Yulpian found,* in a case of diphthe- 
ritic paralysis, that the nerves of the palate had undergone a degenera- 
tion characterised by the medullary sheath being broken up into globular 
masses and granules, just as occurs in the peripheral end of a nerve after 
section. These observations were soon aflher confirmed by Lorain and 
L^pine,t and similar changes were observed by Liouville, in the phrenic 
nerve. Other observations tending to prove that in diphtheritic paralysis 
the primary lesion is to be found in the peripheral nerves, soon followed, 
but these need not detain us. 

A similar history applies to the morbid anatomy of lead paralysis. 
In 1871 Lancereauxl described changes which he had found in the 
affected muscles and in the nerves which supplied them in a fatal case 
of lead paralysis. In the following year these observations were con- 
firmed and extended by Gombault and Charcot,§ and soon afterwards by 
Westphaljir and although Vulpian and others reported the occurrence of 
morbid alterations of the ganglion cells of the anterior horns, the opinion 
was gaining ground amongst pathologists that the nerve trunks them- 
selves were the seat of the primary lesion in this disease. 

Turning now to alcoholic paralysis, we find that, as early as 1852, 
Magnus Hussjl had been struck by the similarity existing between the 
clinical phenomena of the disease and the s3rmptoms caused by chronic 
poisoning by lead, arsenic, and mercury, so that even at this early date 
there were not wanting considerations which tended to prove that all 
these diseases owned one common pathology. These observations were, 
however, lost sight of for a time, and it was not until twelve years after- 
wards that the subject received an adequate and scientific treatment at 
the hands of Lancereaux,*^ who, besides giving an exact description of 
the clinical phenomena, reported a case with autopsy in which the nerves 
of the extremities were found in a condition of granular degeneration. 

In that case, however, Lancereaux stated that the cord itself was in 

* Charcot ot VulpiAD.— Com;>fe« RenduM d* la Soc. de Biologit^ 1862. 

t Lorain et Lupine. Art. "Diphtherle,'* Nouvtau, diet, de Mid. et d* Chir., Tome II., 1860, 
p. 619. 

t Lancereaux. " Note relatiTo d'un cas de paralysie aatiimine avec alt^rationa des cordona 
nerveux et dea muiclea paralya^"— &a<. mid. de ParUy 1862, p. 707 ; and 1871, p. S8S. 

I Gombault. "Contribution k rhiatoire anatomique da ratrophie musculaire saturnine."— 
Arch, de PkytioloffU, Tome V., 1873, p. 592. 

IT WestphaL "Ueber eine Verilderung dea N. radlalia bei BleiUhmung."— ^IrcA. /. Ptychw- 
trie, Bd. IV., Berlin, 1874, p. 601. 

I Huss (Dr. Magnus). "Chroniscbe alkoholskrankeit Oder Alcoholismers chronicus.** — 
Stockholm and Leipzig, 1852. 

** Lancereaux. Art " AlcolOiame.*'- IHct. Bnc^lop. de* Se, ireoL— Tome L, Paris, 1864 
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a state of sclerosis, and it was not until 1881^ that he expressed a 
definite opinion that alcoholic paralysis is the result of disease of the 
peripheral nerves. In Germany this opinion was endorsed for the first time 
in 1883 by Moeli,t who found post-mortem evidences of neuritis of the 
two anterior crural nerves in an alcoholic patient, while the nerve centres 
were free from disease. In this country the clinical phenomena of alcoholic 
paralysis were recognised and carefully described by several observers whose 
names need not be mentioned at this stage of our enquiry, inasmuch as 
they were led to seek for the cause of the disease either in a softening of 
the spinal cord, or in an inflammation of the spinal membranes. My col- 
league, Dr. Dreschfeld,^ has the merit of being the first in this country, not 
only to have adduced anatomical evidence in favour of the neuritic theory 
of alcoholic paralysis, but also to have recognised the full significance of 
this view in bringing together under one common pathology the paralysis 
caused by diphtheria^ lead, alcohol, and various other poisons, as well as 
the cases which had been described by Joflroy, Eichhorst, Leyden, 
Grainger Stewart, and others, under the name of peripheral or multiple 
neuritis. Since the publication of Dr. Dreschfeld's contribution to 
the study of alcoholic paralysis, numerous papers and monographs on 
one or other, or on all of the groups of diseases now comprised under the 
name of peripheral or multiple neuritis, have appeared on the Continent, 
in America, and in this country, not the least valuable of these being 
Dr. Buzzard'8§ very able work. 

One of the most important results obtained from all these observa- 
tions is the knowledge that multiple neuritis is almost invariably caused 
by the action of some kind of poison. In one case it owns for its cause 
alcoholic excess; in another poisoning by lead, arsenic, or some other 
metal ; in a third it is a sequel of diphtheria, the exanthemata, typhoid 
fever, or syphilis ; in a fourth it has resulted from gout or rheumatism, 
and so on. So uniformly is the disease being now traced either to the 
action of some kind of poison or to some profound cachexia that it is 
very doubtful whether or not such a division as spontaneous or idio- 
pathic neuritis exists. 

At the same time a few cases are still met with in which it is difficult 
or impossible to trace the action of a definite poison, so that in our 
classification of the disease we shall still retain the division of idiopathic 
peripheral neuritis, giving under this name a general description of the 
symptoms which are more or less common to all the varieties of the 

* Lancereauz. "Etudd sur alt^ratlous produit par Tabus des bois alcoOliquos."— (7(u. Held. 
Mid,, Paris, 186S, pp. 438 and 464. 

t Moeli (A.X " Alcohollsmua, Ac Atropische Liihinuog der Extensoren am Obenchankel."— 
C%ariU Annattn, 18S3, VIII. J. pp. 652 ; and " StatUtlchea uad klinischer Ubor AiooboliBmua."— 
Charite Annalen, IX., Jobrg, p. 541. 

t Drctcbfeld (J.) "On alcobolic paralysis.*'— -Brotn, 1884, p. 200. 

I Bunard (T.). "On some forma of paralysis from peripheral neuritis." London, 1886. 
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disease. Regarding, as we do, Landry^s paralysis as an acute form of 
peripheral neuritis, we shall treat of it along with the so-oalled idiopathic 
variety. At the same time it must be acknowledged that hardly a 
single case of this disease has ever been recorded, the origin of which 
cannot be traced to the action of some kind of poison ; now it is due to 
alcohol, and again it is a sequel to some fever, to syphilis, or to inocula- 
tion with the poison of rabies. Landry's paralysis, therefore, instead of 
being regarded as a division of peripheral neuritis in its own right, ought 
to be distributed amongst the other divisions. But this disease has 
for so long held such an important and honourable position in our 
nosology that a separate treatment of it in a division of its own, or 
rather in a sub-division of idiopathic peripheral neuritis, is a necessary 
preliminary to its being distributed among the other divisions of neuritis. 
Another circumstance which gives rise to what logicians call a cross 
division is the &ct that the symptoms are sometimes caused by the 
combined action of two or more poisons. Lead paralysis is, for example, 
frequently met with in drunken painters, and it is rare to meet with 
gouty neuritis without a possible complication with alcohol, so that it is 
difficult to estimate how much of the phenomena is to be attributed to 
the action of one poison, and how much to the action of the other. A 
still further complication is encountered when we endeavour to estimate 
how much of the disease is to be attributed to the action of a particular 
poison, and how much to an inherited weakness of the nervous system 
itself, for it is well known that some persons are much more liable to 
be injuriously affected by certain poisons than others. One other diffi- 
culty remains to be mentioned. In certain cases of peripheral neuritis 
it is quite certain that the disease has resulted from the action of a very 
definite poison, but the nature of the poison has not been ascertained 
beyond dispute. In cases of paralysis arising during the inhalation 
of the fumes of bisulphide of carbon, it is doubtful whether the symptoms 
are caused by the action of this gas itself, or by sulphuretted 
hydrogen formed by its decomposition. And in the pfuralysis which is 
caused by the inhalation of the fumes of the new explosive agent named 
roburite, it is a matter of doubt whether the symptoms are caused 
by the di-nitro-benzine, of which it chiefly consists, or by such products 
as carbon monoxide, formed during its combustion. These remarks 
show that it is not possible for us to sketch out a classification 
of the various forms of peripheral neuritis, which will not be marred by 
serious defects. In the first place, it will have the serious defect of con- 
taining cross divisions ; in the second place, the facts of neuritis as we 
meet them in nature, are too complicated and variable to find an adequate 
expression in any one classification; and, in the last place, the 
etiological divisions at present adopted will have to be replaced and 
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supplemeDted, as our knowledge of the disease advances ; and as this 
knowledge is rapidly increasing, so must our classification be subject to 
equally rapid alterations. 

Subject to the above reservations, then, we submit the following 
classification of the different forms of peripheral multiple neuritis : — 
I. — ^The idiopathic form — 

(1) Acute (Liandry's paralysis). 

(2) Sub-acute. 

(3) Chronia 

II. — The toxic form — 

(1) Diffusible itimulants: Alcohol, carbon monoxide, bisulphide of 

carbon, di-nitro-benzine (roburite), aniline. 

(2) Animal poisons : Diphtheria, typhoid and other fevers, septi- 

caemia, syphilis, pneumonia, tubercle, malaria, beri-beri, leprosy. 

(3) Metallic poisons : Lead, arsenic, mercury, phosphorus, and silver. 

(4) Endogenous poisons : Rheumatism, gout, chorea, the puerperal 

state, diabetes. 
III. — ^The dyscrasic form : Chlorosis, marasmus, cancerous and other 

forms of cachexia, vascular degeneration. 
IV. — Sensory, vaso-motor, and trophic neuritis — 

(1) The neuritis found in cases of ataxia, and which has been named 

neuro-tabts peripheriea, 

(2) The vaso-motor neurosis, first described by Weir Mitchell under 

the name of erythromelalgia, 

(3) Raynaud's disease. 

V. — The irritative form of neuritis in which spasm predominates over 
paralysis — 

(1) Tetany. 

(2) Professional hyperkineses. 

The right of admission to the category of peripheral neuritis, even 
provisionally, of some of these diseases, notably those comprised in the 
fifth group, must be justified in the sequel. 

I. — Idiopathic Pbriphkral Neuritis. (1) Acute Ascending Paralysis. 

Landry's Paralysis 

Definition. — ^Acute ascending paralysis is characterised by a motor 
paralysis, which usually begins in the lower extremities, spreads rapidly 
to the muscles of the upper extremities and trunk, often invades the 
muscles of the face, tongue, palate, larynx, or eye-balls, and either proves 
fatal in a short time by respiratory paralysis, or improvement begins 
and progresses gradually to partial or complete recovery. The general 
sensibility is almost always affected, but not often in a profound degree ; 
the bladder and rectum are only occasionally implicated ; and the muscles 
are said not to undergo atrophy, and to retain their electrical excitability. 
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History. — The following tables, in which many, if not all, of the 
recorded cases of Landry's paralysis are tabulated and arranged in chrono- 
logical order, afford, even in the absence of any commentary, a general 
history of the development of our knowledge of this important disease. 
It is not pretended that the tables contain all the recorded cases, but the 
list is a tolerably full one — sufficiently so, we trust, to enable some trust- 
worthy conclusions to be deduced with regard to the course and nature 
of the disease. A few abbreviations are used in the tables which require 
a word of explanation. In the columns recording the duration of the 
disease, I stands for the period of invasion, P for the period of advancing 
paralysis, and C for the period of improvement and regression of the 
paralysis. The dividing line between these periods must necessarily be 
drawn in a somewhat arbitrary manner. Vague descriptive terms 
like "lassitude" and ''heaviness of the limbs'' are held to belong to the 
period of invasion, and when mention is made in the record of the 
presence of a special weakness of any part of the body, it is held that the 
stage of paralysis has begun. Such terms are, however, often merely the 
patient's description of the subjective feelings which accompany the 
minor degrees of paralysis, so that, as we have just said, the division 
between the stage of invasion and that of paralysis is, in many of the 
cases at least, a purely arbitrary one. The stage of convalescence is held 
to have begun at the first mention in the record of improvement having 
been observed, or at the first indication that the paralysis has ceased to 
progress, so that the dividing line between the stages of paralysis and 
convalescence is generally fairly well marked. It is, however, much 
more difficult to fix the end of the period of convalescence than its 
beginning, and it is frequently quite impossible to do so. In Case 32 
for example, the stage of convalescence is stated to have lasted eight 
weeks, but this only indicates the end of the observers's knowledge of 
the progress of the case, for on looking at the column which gives the 
various terminations, it will be seen that the lower extremities of the 
patient were still feeble when he disappeared from the author's notice. 
Another difficulty we have to contend with is that the stage of con- 
valescence is sometimes interrupted by an intercurrent disease which 
may prove fatal. In Case 54 for example, the stage of paralysis is said 
to have lasted over the unusually long period of a month, while the 
stage of convalescence is only eighteen days. But on turning to the 
termination of the case, it is seen that the patient died from an acute 
attack of gastro-enteritis. It is hardly necessary to state that in the 
column in which the electrical re-actions are given, C stands for con- 
tractility, and RD. for the reaction of degeneration, or to point out that 
the number which the case occupies in the tables corresponds to the 
number referring to the name of the observer in the Bibliography given 
at the end. 
2 
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Observer. 



1.— OUivier 



2.— OUivler 



3.—Walford (T. L.) 



4.~Wal£ord (T. L.) 



5.— Brochin 



Age. 



A.— Landry (O.) .. 



7. —Landry (O.) .. 



8.— Landry (O.) .. 



9.— Landry (O.) .. 



10.— Landry (0.) .. 



11.— Landry (O.) .. 



12.— Landry (0.) .. 



13.— Landry (O.) .. 



14.— Landry (O.) .. 



15.— Landry (0.) .. 



31 



41 



17 



23 



43 



Sex. 



Duration. 



F. 



H. 



H. 



F. 



I. — 24 hours. 
P.— 8 days. 



P. — 5 days. 
C— 9 months. 



L— 2 days. 
P.— 10 days. 



P.— Few days. 



P.— 10 days. 



H. 



P. 
F. 



I. — 6 weeks. 
P.— 8 days. 



Causation. 



Began month after normal con- 
finementi 



Journeyed three or four hours in a 
boat on a cold night. 



Slept in an out-house in wet 
clothes. 



Exposure to cold. 



Sensory Disorders 



Formioation of finfrers and 
feelings of coldness of ex- 
tremities. Lancinating pains 
in legs. 



No sensory disorders men- 
tioned. 



Fidgets 



Attack of confluent smallpox, 
beginning Doc. 25, and conva- 
lescent «Jan. 6. 



F. 



P. 



P.— 5 days. 
C— 2 weeks. 

P.— 

C— 7 days. 

P.— 3 days, with 
subsequent 
relapses. 



P. — Very acute. 
C. — Slow and 
imperfect. 

P.— Very acute. 
C— Slow, but 
complete. 

P.— 2 days. 



P.— Slow. 



Several febrile attacks, the last 
of which was accompanied by 
pains in the side. Treatment by 
li bleedings, emetics, and blis- 
ters. Imperfect recovery. 



Ck)nvale8cence, after long attack 
of typhoid fever. 

Suppression of menses and ex- 
posiu*e to cold. 

Suppression of menses from moral 
shock. 



Pain along sciatic nerves. 
Numbness of extremities. 



Jan. 7.— Taken suddenly with 
acute and burning pidns in 
neck, passing down vertebral 
column. Ansasthesia of 

lower extremities. 



Numbness and tingling of 
fingers and toes, and cold- 
ness of extremities for six 
weeks. 



P.— Intermit- 
tent 



P.— 



ExposTire to cold 



Exposure to cold 



After confinement. 



Syphilitic diatbesU 
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Motor Biaorden. 



found her limbs 
two days later, 
completely para- 



Next morning 

feeble, and 

legs almoet 

lysed 
Srd.— Difficulty of deglutition,dyB 

pnoaa and death. 



FUt feeble same night, next morn- 
ing unable to stand. 

2nd day all movements paralysed, 
except lateral movements of the 
bead. Dyspnoaa. Ghradual im- 
provement after 15 days. 

In two days after exposure diffi- 
culty in moving legs. Next day 
arms weak, then followed diffi- 
culty of articulation, and whis- 
pering voice, dyspnooa and death. 

Paralysis gradually creeping up- 
wards, and death by suffocation. 



January 7.— Complete paralysis of 
lower extremities, and of ab- 
dominal muscles. lioft arm 
affected. Respiratory difficulties. 

January 15. — Entered hospital 
under Trousseau. Dyspncea, and, 
Jan. 17, death. 

Three or four months after last 
fever patient felt general 
weakness, which gradually in- 
creased to paralysis, first of legs, 
then successively of upper ex- 
tremities, trunk, and tongue. 
Finally paralysis of diaphragm, 
dyspnoea and death. 

Ascending paralysis reaching maxi- 
mum intensity in five days. 



Ascending paralysis, 
of duration. 



No mention 



Paralysis generalised in three 
days, with threatening symx>- 
toms. Amelioration, with fra- 
quent relapses and chronic 
course. 

Very acute and menacing ascend- 
ing paralysis. 



Very acute and menacing ascend- 
ing paralysis. 



Asoendlng paralytis fatal on second 
day. 

-^JKending paralysis pursuing a 
more or less chronic course, and 
rapidly disappearing undex anti- 
syphilitic treatment 

intermittent ascending paraljrsis 
cured by quinine. 



Ascending paralysis. 



Reflexes, Tendon 

Reactions and 
Blectrical Reactions. 



Reflex actions lost 
Faradic G. normal. 



Organic Functions 

and Psychical 

Fimctions. 



Bladder distended. 
Constipation, re- 
lieved oycroton 
oiL 



Termination. 



Death from as- 
phyxia. 



Partial recovery in 
nine months. 



Death from as- 
phyxia. 



Death from as- 
phyxia. 

Death from as- 
phyxia. 



Death from as- 
phyxia. 



Recovery in two 
weeks. 

Recovery in seven 
days. 

Death in a sudden 
paroxvsm after 
chronic course. 



Partial recovery. 



Complete recovery 
after long time. 



Morbid Changes. 



Congestion of cere- 
bral and spinal 
membranes. 



Spinal cord sof- 
tened in parts. 
Tbeca vertebra- 
lis contained 
much fluid. 



Lasegne found no 
morbid changes 
in brain or cord 
or their mem- 
branes. 



No lesion in brain 
or spinal cord. 
Nerves not ex- 
amined. 



Death. 



Complete recovery. 



Recovery. 



Recovery. 



• • \,» 
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Observer. 



Age. 



10.— lidgud (A.) 



17.— Leroy d'Et- 
oUei(M.R.) 



18.— Pidoux (K.) . . 



10.— M«cario(M.).. 



20.— Baucbet 



SI.— Kuflsmaul (A.) 



22.— Kuaimaul (A.) 



23.— Gubler (A.) . 



23 



25 



40 



Sex 



F. 



M. 



22i 



51 



35 



24.— Gomes do 

Valle (A.) 



25.— Gomes do 

Valle (A.) 



Duration. 



P.— Pew days. 
C— 3 weeks. 



P.— 10 days. 



P.— 15 days. 
C.-2 or 3 
months. 



P. — Pew weeks 

C— 2 or 3 
months. 



days. 



M. 



M. 



P. — 4 dayf. 



P.— 10 days. 



25 



40 



M. 



M. 



P.— 1« days. 



P.— 18 days. 



P.— 10-12 days 
C— 4 months. 



Causation. 



Attack of measles, occurring in 
the course of an exhausting 
diarrhoea. 



Jan. d.— Convalescent from attack 
of confluent variola. 



Attack of discrete vanola, without 
notable sore throat. Paralysis 
began during dessication of 
pustules. 



Patient ill-lodged and ill-nourifthed. 
Attack of pneumonia of right 
ba-te treated by high doses of 
emetics and laree blister. Con- 
valMcence, but olistered surface 
did not heal, and continued to 
suppurate and was covered by a 
white exudation. 

Undergoing treatment at Enghien 
by sulphur baths. Gastritu. 



Exposure to cold 



Syphilis of ixurietal bone. 



Dotible pneumonia treated by four 
bleedings, large doses of emetics 
and two blisters. The bllbtered 
surfaces continue to suppurate 
for a long time. 

Sergeant of a regiment of riflemen. 
Constitution enfeebled. No 
syphilis. Onanism. 



Captain of infantry. Acute hepa- 
titis and yellow fever in 1857. 

Dec. , 1859. — Double pneumonia, 
very protracted. 

March, 1860 — Dulness of bsso of 
right lung,and diarrhcea for many 
months. Anorexia. No fever. 
Convalescence. 



Sensory Disorders. 



Anesthesia 
ties. 



of lower extrei 



Jan. 8. — Ansesthesla of pa 
lysed parts. 

Jan. 16.— Lancinating pains 
cervical region, anawthe 
of trunk, lower extremlti 
trunk and left arm. 



Acute pains and cramps in 1 
ouadfriceps of left leg, an< 
^ew days later in corresp 
ding muscles of right leg. 



Formication of soles of f 
and inlms of hands. N< 
day there is a progress 
extension of wound caui 
by blister, and the formi 
tion becomes more mark) 
and persisted a month af 
the paralysis disappeared. 

Anaesthesia extended upwai 
to below the arms. 



Numbness of finger tips s 
toes. 



Feeling of "pins and needU 
in extremities. Tactile sci 
billtv blunted. Smell 
minisbed. 



Pains in legs and arms. 



Formication in paralysed pa 



Formication and cramps 
lower extremities. An 
thesia of lower limbs a 
trunk. Sensation of c 
strictlon of throat and a 
phagus. 



21 



Motor Disorders. 



Reflexes, Tendon 

Reactions and 
Metrical Reactions. 



At beginning of convaleftcence fee- 
bleness of lower extremitiee.next 
day complete paraljsis of lower 
and great weakness of upper 
extremities and muscles of neck. 
Mastication and deglutition dif- 
ileult 

Jan. 8. — Sudden and complete 
paralysis of lower extremities, 
abdominal muscles, and left arm. 

Jan. 16.— Orthopnosa. 

Jan. 18.~Respirator7 paralysis and 
deftth. 



Began by nasal speech and return 
of fliiid through nose. Veil of 
palate loose and flaccid. Few 
aajB later almost complete para- 
I^^gia, and at end of 15 days 
upper extremitiM feeble. Im- 
provement, recovery taking 
place in reverse order. 

Lower extremities feeble, and next 
day they became paralysed, and 
the arms were implicated. 2i 
months after disappearance or' , 
pneumonia there is complete^ 
paraplegia, and the arms are 
feebb, but 15 days later the 
patient is able to walk. 

Whilst at dinner seised with 
trembling, and sudden inability 
of moving her legs, and at night 
complete paraplegia. 

4th Day.— Upwardf extension of 
paralysis, and death. 

1st day. — Great weakness of lega< 
Srd. — Complete paraplegia. 
4th. — Death from respiratory para- 
lysis. 

Weakness of all the limbs Exter- 
nal strabismus. Weakness of 
muscles of lips. Uvula drawn to 
rignt, profound paralysis of 
extremities. 

Great feebleness of legs and arms, 
progressing rapidly to complete 
paralysis of lower and great 
feebleness of upper extremities. 



Hay (beginning). — Complained of 
weakness of legs for few days, 
and now unable to stand. 
Paralysis invaded in succMsion 
the thighs, bands, arms, tnmk, 
pharynx, oesophagus, respiratory 
muscles, and, May 18tb, death. 

•^priL — Noticed that he could not 
raise himself from bed, or walk, 
and his hands so feeble that he 
eoold not imdrcss himself. 
Ftoalysis increased ; dyspnoea. 
Ten days later, improvement, 
which continued to recovery. 



Excess of reflex 
movements in 
legs. 



Electrical reactions 
normoL 



Organic Fonctions 

and Psychical 

Functions. 



Apathy. 



Retention of urine. 
Incontinence of 
fceces. 



Termination. 



Morbid Changes. 



Complete recovery 
in S weeks. 



Death from as- 
phyxia. 



2nd day. — Para- 
lysis of bladder 
and rectum. 



Dulness of both 

apices of lungs. 

Suaden dischaj^e 

of stinking pus. 



Obstinate consti- 
pation. 



Complete recovery 
in2orSmontiis. 



Complete recovery 
in 2 or 3 months. 



Death. 



Death from as- 
phyxia. 



Death in delirium. 



Death. 



Death from as- 
phyxia. 



Recovery in 4 
mouths. 



No change ob- 
served in the 
nerve centres or 
their membranes 
bevond a doubt- 
ful congestion of 
the vessels of the 
brain. 



Syphilitic cica- 
tiices of liver. 
Cerebral dura 
mater thickened. 
Cord normaL 

No autopsy. 
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Obaerrer. 



86.— Leudet (D.) 



27.— FtHegrino- 
Levi (Dr.) 



Age. 



32 



22 



28.— BabloD (£.) 



20.— Pbllagrino- 
LeTi(Dr. 



sa— Leudet (E.) 



SL— Leudet 



S2.— Jones (C. 
Handfield). 



88.— Oauarin (E. T.) 



Sex 



M. 



M. 



Duration. 



P.— 7 days. 
C. — Many 

months. 



L— 8 or 4 

months. 
P.— 12 days. 



89 



M. 



61 



Young. 



89 



M. 



84.— Gru(M.) .... 



85.— BusseU(Dr.).. 



60 



8 



60 



M. 



P. 



P.— 24 days. 



P.— 6 days. 



I. — 17 days. 
P.— 13 days. 



P.— 6 days. 



P.— 2 weeks. 
C— 8 weeks. 



P.— 5 days. 



P.— Few days. 



M. P.— Few days. 



Causation. 



Double pneumonia treated by largo 
doses of tartar emetic and 
blisters. 

Feb. 1st. — Convalescence. The 
blistered surface over the ster- 
num ulcerated, but was not 
covered by white membrane. 
Treated early in February. 

March 5.— Sore throat. 

March 9.— Re-entered hospitaL 
No diphtheric membrane. 



Free beer drinker at one time, but 
sober in recent years. 



No venereal or alcoholic (absinthe) 
excess, and no syphilis. July 
12, coitus in erect posture, and 
symptoms began two days after. 



Case of Baron Cuvler. 
a&signod. 



No cause 



Whilst drunk attempted to com- 
mit suicide by inhaling vapour 
of burning charcoaL 



Abdominal typhus and conva- 
lescence on eighteenth day, and 
seven days later symptoms 
b^;an. 



Exposure to chills when perspir- 
ing. Sore on penis, but no con- 
stitutional syphilis. 



Sensory Disorders. 



March 9.— Formication of f< 
and, later, of all the extrei 
ties. Analgesia of outer a 
anterior surfaces of legu 



For a few months feeling 
fatigue. Numbness a: 
tinglinff of fingers and to 
Sensibility to pain and ton 
preserved. All moremec 
caused great psin. On 
restlessness. 



PareesthMia and numbnefls 
soles of feet and palms 
hands. Inoomfdete am 
thesis of lower, and, to am 
extent, of upper extrsmitii 

AuffUftt 7.— Analgesia of pa 
pheral segment of eztna 
ties. 






Complained only of 
malnise and pain in s] 
gastrium. 



Dec. 28.— Heavy pain, 
ating towards rinitbnttoc 
and aggravated oy pi 
over sciatic nerve. 



Numbness of inferior i 
tremities. 



Weak child. 

April 8.— Rigors foreboded severe 

disease, but nothing observed 

until twelve days later. 



Gentleman of gouty habits. Worry 
and mental and bodily exertion. 



Numb fingers and toaa, mbi 
tion of "pins and needki 
up to elbows, and antostbei 
of lower extremitlcA. Wt 
oold. 

Formication and pains In km 
extremities. Acuta 
lumbar r^on. 
reffion €/ verUl^rat 
painful. Slight 
offset. 

Sensibility intact 



Severe pain 
the loins. 



and dngglQf I 
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Motor DiBorders. 



Mar. 9. — Slight feebleness of lower 
extremities, treated by strychnia 
from April 8 to 10. No spasm, 
Imt progressive enfeeblement of 
legs and also of hands. 

Apm 12. — Lower extremities com- 
pletely paralysed, and upper very 
feeble. Slignt dyspnoea. 

April 15. — Increase of paralysis. 
Improvement began in move- 
menta of hands, and progressed 
to complete recovery in many 
months. 

Feelinff of fatigue passed into 
decided weakness, and in 5 
days to paralysis, complete of 
lower, and partial of upper ex- 
tremities. This foUowed by 
diplopia, dysphagia, paralysis 
of diaphragm, dyspnoea, and 
death. 

July 14. — Heaviness of limbs pro< 
greasing to paralysis. 

July 18.--i9tation and walking Im- 
poadble. and hands feeble. Diffi- 
culty in sitting up in- bed. 
Furiuysis gradually Increased, 
and Aug. 9 was complete in 
lower and almost complete In 
upper extremities. Embarrast*- 
ment of speech, dyspnoea. Death 
from asphyxia. 

At breakfast, felt difiicultv of 

swallowing, and was unable to 

swallow at dinner. 
Srd day.— Progressive difficulty in 

raising superior extremities. 
0th day.— Paralysis of all limbs 

and death. 

0«neml feebleness, developing Jan. 
10 into paralysis of lower ex- 
tremities, followed by paralysis 
of upper extremities and face. 
Delirium and death. 

Weakness of lower extremities, 
quickly increasing to complete 
paralysis of them. Boon after, 
invanon in succession of upper 
extremities, trtmk, and respira- 
tory muscles. Dyspnoea. Death. 

Oraap impaired, and could not 
stand, sit, or raise his knees in 
bed. 



For two or three days difficulty in 

walking, and 
July 17, complete paralysis of all 

oztrsmities, and next day 

paroxysms of dyspnoaa, and 

death. 

April 80.— Child could not raise 
nead, and next day hands weak 
and lower extremities completcJy 
paralysed. Voice weak. Dys- 
Death. 






Suddenly seised with difficulty in 
walking. Improved in few days. 



Reflexes, Tendon 

Reactions and 
Electrical Reactions. 



Organic Functions 

and 
Psychical Functions 



Refl ex actions lost. 
F^uradic contrac- 
tility normal. 



Reflexes lost 



No fever. 
Constipation. 



Absolute consti- 
pation. 
Pulso, 90—94. 
Profuse sweat. 



Obstinate consti- 
pation. 

Incontinence of 
faeces and urine. 



Loss of appetite 
and diarrnoea. 



Termination. 



Complete recovery 
in many months. 



Death from as- 
phyxia. 



Death from as- 
phyxia. 



Death. 



Death in delirium. 



Death from as- 
phyxia. 



Gradual recovery, 
but legs feeble 
at end of eight 
weeks. 

Death from as- 
phyxia. 



Mental confusion. 



Death from as- 
phyxia. 



Recovery. 



Morbid Changes. 



Comll found the 
cord.nerveroots, 
spinal ganglia, 
and pneumogas- 
trie nerves nor- 
maL 



The most minute 
(naked eye) ex- 
amination failed 
to discover any 
change in the 
brain, spinal 
cord, or peri- 
pheral nerves. 



B^rard foimd no- 
thing in brain 
or cord to ac- 
count for death. 



Brain and cord 
normal. Neu- 
ritis of right 
sciatic nerve. 



Infiltration and 
ulceration of 
Peyer's glands. 
No changes ob- 
served in brain 
or cord. 
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Obaenrer. 



Age. 



8«.— Ruaa6U(Dr.).. 



27 



37.— Oulmont (H.) 
and Uayem (G.)' 



82 



88.— Harler (0.) 17 
and Clarke; 
(L.) 



89.-BourdiUat(M.) 



Sex Duration. 



M. 



M. 



40.— Cuming (Dr.) 40 



41.— Bayer (O.) . . 



42.-Lange (C). 



43.— Chnlvet (J. W.) 
Kiiiner'a case. 



44.— Bomhardt(M.) 



35 



20 



45.-Reinckc (J.) . . ' 30 



4d. — Duchenne 



Young 



M. 



M. 



M. 



M. 



I.— 3 weeks. 
P.— 10 days. 
C— 6 montha. 



I.— 10 days. 
P.— 8 days. 



L — 1 month. 
P. — 6 days. 



— P.— 11 days. 



P.— 2 or 3 weeks 
C— 2 yeara. 



P.— 21 days. 
C— 2 months. 



M. i P. — 5 months. 



P.— 8 days. 



I.— 6 days. 
P.— 3 days. 



M. P.— 28 days. 
0. — 5 mouths. 



F. 



P.— 12 days. 



Causation. 



Sexual exceasea 



Carpenter. Said to have been 
sober. Exposure for 17 days to 
cold and wet. 



None mentioned. 



August 23.— Attack of measles. 
Impetigo of head, and, week later, 
gangrene of lobule of right ear. 
Convalescenoe,and ulcerated sur- 
face almost completely healed. 
General feebleness remained. 

Pork ctitter. — Drinking heavily for 
a fortnight. 



Military man, in easy circum- 
stances, byphilltic infection five 
years previously. Su£fcred from 
various secondary and tertiary 
manifestations. 



Attack of smallpox, which aborted 
at end of a week. 



Mild attack of smallpox with con- 
valescence on eighth day. 



Gardener's assistant. No syphilis 
and no undue exposure. 



None mentioned. 



Senaory Dlaorden. 



Severe pain round tha <dM 
and in the calves of hia Iff 
Tactile aenaibility imaffaoti 



Suffered for ten days 
formication and 
of lower cxtremittea. 



fra 



Aching of limbs for a moot 
March 12th, felt numbnaaa 

legs and stiffneaa of 

Tactile aensiblUty 



Sensibility intact 



Numbness of hands. FInga 
cold and white aa far i 
second joints. Darting pali 
in lower limba; no 
theaia. 



No paraathesia. 

31 ay 15.— Blunting of 
bility in lower extramltte 
Severe attack of cardialglai 



Formication of fingsn i 
toes ; sensibility to pain i 
tou(^ diminiahad. 



Two days after con^ 
numbness of right hand, « 
some loss of muscular aai 
Amblyopia of right ajSL 



Formication in arms and 1^ 
No anaesthesis. Xusolsst« 
der un pressurs. Qtm 
hyperaasthesia of 



Formication and numbnssi < 
lower, and, few days Ists 
of upper, extremitiea. Dtai 
nation of cutaneous s«m 
bUity. 
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Motor Ditorden. 



Wflftknetts of legs linoe ChrlstmaB. 
Cramp in the oalvea from three 
weeks. Admitted August 18, 
and then almost completely 
paraplegic. 

October S2nd.— Mounted the Hos- 
pital stairs without help. 

2nd day.— Gait uncertain. 

5th day.— Ck>uld not stand, and 
upper extremities feeble. 

8th day. — Great increase of jiara- 
lysis and death from it. 

March 13.— Difficulty in walking. 
Fifth day lower extremities com- 
pletely, and upper partially, 
paralvsed. Dysphagia and dys- 
arthria, dyspuoea, death. 



Oct. 6.— Weakness of all extremi- 
ties. Nasal voice and dysphagia. 
Symptoms progresses, and 

Oct. Id.— Paxalysis of diaphragm 
and death 

Could not lift cup to lips. Second 
day, difficulty in walking, and 
third, could not stand. Ninth 
day, almost completely paralysed 
below neck. Respiration em- 
barrassed. Teuth day, slight 
improvement 

May 5, 1867.— Fell in mounting his 
horse ; heaviness and helpless- 
ness uf bis legs. Next morning 
difficulty in getting up, and third 
morning could not leave his bed. 

May 15.— lx»wer extremities almost 
complet<!ly paralysed, and upper 
very feeble. 

May 26.— Improvement, which pro- 
greased to complete recovery by 
end of July. 

FtAralysis spread gradually from 
lower to upper extremities, and 
death from respiratory paralysis 
at end of five months. 

December 26. — Legs flexed under 
him. Second day, lower ex- 
tremities paralysed and upper 
feebla. Third day, aphonia, 
dysphagia, dyspnoea, and death. 



of lower extremities for 
six days. Seventh day, legs 
completely paralysed, and arms 
weak. Speech thick, slight dys- 
phagia. Ninth day, respiratory 
paralysis. 



Increasing weakness of legs, and 
could not stand without support 
at end of eleven days. Next day 
arms affected; diplopia. Increase 
of paralysis for othciffifteen days, 
then slow improvement. 

Vaebleness of extremities, and 
second day took to bed. Paraly- 
sis increased gradually, and 
twelth day death. 



Reflexes, Tendon 

Reactions end 
Electrical Reactions. 



Organic Functions 

and Psychical 

Fimctions. 



Termination. 



Partial recovery in 
6 months. 



Death from as- 
phyxia. 



Death from as- 
phyxia. 



Reflexes absent 



Reflexes dimin- 
ished. 



Reflexes lost 



Electrical reactions 
normaL 



Faradlc contracti- 
lity normal. Re- 
flexes lost. 



Progressive dimi- 
nution of faradic 
contractility. 



Paralysis of sphinc- 
ter towards 
end, and also 
pneumonia de- 
veloped. 

Profuse sweat 
Pulse 126. 



Weakness of blad- 
der and rectum. 
Numerous pur- 
puric spots on 
toes. 



Death from as- 
phyxia. 



Partial recovery In 
two years. Main 
<» fPife per- 
sisted. 



Recovery, under 
anti - syphilitic 
treatment, in 2 
months. 



Sleeplessness. 
Muscular atro- 
phy. 



Bladder and rec- 
tum paralysed. 



Death from as- 
phyxia. 



Death from as- 
phyxia. 



Death from as- 
phyxia. 



Partial recovery 
on leaving hos- 

gital at end of 
ve months. 



Death by asphyxia. 



Morbid Changes. 



No definite morbid 
changes dis- 
covered in me- 
dulla or cord on 
microacoptc ex- 
amination. 



Clarke found soft- 
ening in the 
cervical r^on. 
Other parts of 
cord and me- 
dulla normaL 

Pneumonia. Ran- 
vior found on 
microscopic ex- 
amination the 
nerve centres 
healthy. 



Nothing beyond 
congestion of 
spimil cord. 



No morbid changes 
found on micro- 
scopical exami- 
nation of me- 
dulla, cord, 
nerve roots, and 
nerve trunks. 



No lesion appre- 
ciable to naked 
eye in nervous 
centres. 
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Observer. 



47.— Gombault (M.) 



48. 'Gombault (M.) 



49.— Uvy 



50.~B«mhardt (M.) 



51.— Bernhardt 



52.— Bernhardt 



68.— Eiflenlohr(C.). 



Age. 



35 



67 



85 



22 



20 



SS 



Sex 



M. 



F. 



M. 



M. 



M. 



M. 



Duration. 



I.— 4 days. 
P. — 1 month. 
C. Prolonged. 



P. — 5 days. 
0.— Prolonged. 



P.— 8-16 days. 
4 weeks. 



I.— 7 day& 
P.— 7 days. 
C- 12 months. 



P.— 12 days. 
0.— 2 months. 



P.— 2 days. 
C— Slow. 



I.— Pew hours. 
P.— 12 days. 
C— 10 weeks. 



Caosation. 



None mentioned. 



None mentioned. 



Began by headache, vertigo, and 
vomiting. Supposed to be of 
rheumaBc origto. (Author con- 
tributes 2 other analogous 
cases.) 



Neurotic family history. Soft 
chancre 1862, but no constitu- 
tional symptoms. In 1866 faint- 
ing attack ; 1867, pains in neck, 
difficulty of swallowing, and an 
uncertain and staggering gait, 
from which he made a slow but 
complete recovei^ under anti- 
syphilitic and hydrointhic treat- 
ment. In 1871 attack of catarrhal 
jaundice; unfortunate in busi- 
ness. No mention of habits. 

January 1, 1872.— Attack of diarr- 
hoea, and on night of 7th severe 
sweating, and went out next 
morning lightly clad. 

Student. Drinking new beer. 
Diarrhoea ; exposure to cold. 



Beginning of January, exposure to 
cold. No mention made of habits. 



Merchant. Healthy till Easter. 1873, 
when he had, after exposure, a 
painless motor weakness of both 
arms, which disappeared in a few 
days. 

May 30. — First svmptoms began 
after dancing all night, and ex- 
posing himself to cold whilst 
heated. 



Sensory Disorders. 



Numbness and formication of 
extremities 



Sudden numbness and heavi- 
ness of limba. Noanasstheala. 



No anaesthesia. 



Complained of pains which, on 
exertion, shot from the {^u* 
teal region to the head. 
Moderate degree of pains in 
calves of 1^^, and tenderness 
of various parts of the body 
on pressure. No numbness 
or tingling complained of, 
and no aiuesthesia. 



No aniesthesia. Muscles 
der to pressure. 



ten- 



Muscles tender to pressure. 



May 80. — Lancinating palna 
in lower extremitiee. No 
panesthesise and no 
thesia. 
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Mot<Mr Diaordera. 



After four days' malaise, extremi- 
ticM became paralysed. At end 
of a month gradual improve- 
menL Atrophy of right arm and 
left leg persisted. 



and inability to stand 
in half an hour. Fifth day 
catered hospital, and found 
completely paralysed in limbs, 
with embarrassment of breath- 
ing. Gradual improvement be- 
gan, but at end of S| month«* 
atrof^y of muscles of hands and 
feet, with deformities, appeared 
and iMnrsisted. 



Weakness of lower extremities, 
and in four days complete 
paralysis of them. 

8tA Day.—Paralvsis of right facial, 
and few days later dyspnoea, and 
paralysis of epiglottis and td^o- 
phagiia. Application of hot iron 
to spine. S^onptoms stationary 
for eight days, then improve- 
ment. 

Jaanaxj 8th, 1872.— Found ho could 
not hold soap whilst washing ; 
oocdd hardly get change from his 
pockets, and had to be assisted 
np steps of his house. Second 
day, admitted to hospital ; third, 
movement of hands and fingers 
nearly lost, and lower extremities 
almost completely paralysed. 
Increase of paralvsis up to Janu- 
ary 15 ; afterwards slow improve- 
ment. 



January 10. — Slight helplessness of 
right upper and lower extremi- 
ties, and slight dysphagia. 
Second day could not raise mm- 
t^ without help, and ten days 
later great helplessness. 



Weakness of all extremities quick- 
ly followed exposure, and com- 
plete paralysis of them a few 
days later. Atrophy of muscles 
of hands. 



of all extremities fol- 
lowed these pains in a few hours, 
and a few days later the patient 
could not stand or walk. 

June 6.— Grasp feeble. Lower 
extremities nearly paralysed, 
the gluteal muscles ana extensors 
of knees being more affected than 
muscles of legs. 

June 9. — Great increase of paralysis, 
but two days later slight im- 
provement, which, subject to 
temporary relapse, continued. 



Reflexes, Tendon 

Reactions and 
Electrical Reactions. 



Loss of faradic 
contractility in 
muscles of hands 
and extensors of 
fore-arms. 



Rhomboi'fs, ser- 
rati, and infra- 
spinati atro- 
phied and lost 
their faradic 
contractility. 



Reflexes lost Me- 
chanical irrita- 
bility of exten- 
sors increased at 
first. Electrical 
re-actions nor- 
mal for eight 
days. Afterwards 
faradic contrac- 
tility became 
progressively di- 
minished, and 
finally lost in 
some muscles, 
and in them the 
galvanic current 
gave R. D. 

Electrical reac- 
tions normaL 



Diminution of fa- 
radic and gal- 
vanic contracti- 
lity of affected 
muscles. 

Electrical reaction 
normaL 



Organic Functions. 



Fever during first 
week. 



(Edema of ankles. 
Swelling and red- 
ness of joints of 
left hand. 



Termination. 



Partial recovery, 
with persistent 
atrophy of some 
muscles. 



Death, seven years 
later, from can- 
cer of abdomen. 



Recovery in four 
weeks. 



At end of twelve 
months patient 
could not stand 
without support 
Had double an- 
kle drop, and 
movements of 
upper extremi- 
ties remained 
feeble. 



Partial recovery in 
two months. 



Very incomplete 
recovery in two 
months. 



Patient recovered 
completely. 



Morbid Changes. 



Ganglion cells of 
anterior horns 
of cord were glo- 
bular, and con- 
tained excess of 
pigment. De- 
generative fibres 
hi some of an- 
terior roots. Is- 
lets of sderosis. 
with excess of 
connective tis- 
sue in periphe- 
ral nerves. 
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Observer. 



54.— Calestrl (L.) .. 



55.— Leyden (E.) . . 



56.— Leyden (B.) . . 



57.— IWJeHne (J.) 
and Ooetz 



5S.— Westphal (C.) 



59.— Westphal (C.) 



Age. 



Sex 



29 



40 



60 



45 



Adult 



24 



M. 



F. 



F. 



M. 



M. 



M. 



60.— Westpbal (C.) 



64 



Duration. 



P. — About a 
mouth. 
C.~18 days. 



P. — Two or 
three days. 



I.— 2 days. 
P.— 3 days. 



P.— 28 days. 



Causation. 



Had attack of some lung a£Fection, 
and. later, acute rheumatism 
with cardiac complication. 

Fireman, and exposed to changes 
of temperature. 



Strong, and hitherto healthy 
woman. 



I.— 2 or 3 days. 
P.— 14 days. 



Carpenter. Contracted chancre 14 
years previously. Slight sore 
tliroat, but no other secondary 
symptoms. Two years previously 
had severe headache, with diplo- 
pia, which lasted 2^ months. 



Clerk. In army, 1860, when he 
had gonorrhoea, with phimosis, 
requiring operation. Swelling in 
groin, but no chancre, and no 
secondaries. 

1874.— Hsemoptysis. 

1867. — Rheumatic ])nlns in shin 
bone, and swelling of shins. 



Sensory Disorders. 



Coachman. Of healthy family 
history. Previous year inter- 
mittent fever. No infection and 
no alcoholism. 



M. P.— 14 days. 



Had extensive ulcers on both legs. 
Slight enlargement of inguinal 
gUmds. 



Feeling of formication and 
numbness in all extremltiea 

Anasathesiaof lower extremi 
ties. Paim dUmg vtrttbrai 
column. 



Sudden pains in her right aida 
No anaastheaia. 



Jan. 20.— Lively pains in lower 
extremities and arms. Deep 
seated pains in bones, with 
nocturnal exacerbation. For- 
mication of lower extremi- 
ties. Coldness of feet. No 
aniBsthesia. 



Miurh 1. — Numbness of feet 
and toes, and subaoquentih^ 
of bunds and fingers. 2fo 
marked aniestheaia. 



January 15.— Felt hla handa 
and feet deadly cold and feet 
wet with sweat. Formica- 
tion of hands and feet. Ten- 
derness of inuBclos on pres- 
sure and on exertion. 



No disorder of general aenai- 
bility mentioned. 
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Motor DiBordere. 



March, 1873. — Extremities feeble, 
and next morning could not 
stand, and could scarcely move 
his arms. 

April ^middle). — Improvement, 
which progressed, so that on May 
4th he could walk. 

Weakness of all extremities ; next 
dav, dysphM^ hoarseness, and 
aphonia. Face drawn slightly 
to ri^t. Paralysis of respira- 
tion and death. 



Panlytic symptoms without cha- 
racteristic course. 



January 89.— Walked to hospital. 
February 1. — Complete paraplegia. 
February 3. — PanuysLs of all limDS ; 

Intense dvspnoea, and death 

during night. 



March I.— Weakness of left leg, 
and six days later weakucbS m 
mastication. 

March 8.— Weakness of right log, 
and now ho could barely stand, 
and upper extremities also feeble. 
In evening difficulty of articula- 
tion and slight dysphagia, fluid 
nasslng through nose. Voice 
hoarse. 

March 10. — Could no longer stand. 

March 28. — U pper costal breathing. 
Dyspnoea; doath. 

January 17.— Pains and stiffness 

Increased, and bad to go to bed. 
Janoaiy 24. — Could hardly walk, 

mm! uj^r extremities weak. 
Gradital iucrease of paralysis, 

breathing upper costiil type. 

Dyspncea, and Jan. 31, death. 



August 29.— Sudden attack of 
speechlessness (aphaniA ?) and 
sUght paralysis of right side of 
face, and inability to swallow. 

September 8.— Perfectly sensible, 
and could write replies. Muscles 
of both sides of face paralysed 
nunre or less. Inability to pro- 
trude tongue, and mouth could 
only be opened slightly. Com- 
idete Inability to swallow per- 
sisted ; extremities feeble. 

September 11. — Death from as- 
phyxia. 



Reflexes, Tendon 

Reactions and 

Electrical Reactions. 



Muscular irrita- 
bility normal 



Organic Functions 

and Psychical 

Functions. 



March 11. Reflex 
of sole and of 
cremaster lost 

Electrical reactions 
normaL 



EUectrlcal reactions 
of nerves and 
muscles normal. 



Electrical reactions 
normal. 



Enlargement of 
heart with mi- 
tral insufficiency. 
Enlarged spleen. 
May 5.— DiarrhoBa, 
fever, and on 
May 8th deach. 

Right pupUdiUted. 



Termination. 



Death from acute 
gastro-enteritls. 



Feb. 2.— Retention 
of urine and pa- 
ralysis of rectum 



Sphincters intact 
No fever. Pulse 
68. Moderate 
swelling of in- 
guinal glands. 

March 15.— Rigor. 
Temp. 40*4*, and 
afterwards of re- 
mittent type. 



Ronchi heard over 
both lungs. 



Cheyne-S tokos 
Perspiration. 



Death from 
asphyxia. 



Death from 
asphyxia. 



Death from as- 
phyxia. 



Morbid Changes. 



Hypertrophy of 
heart, and signs 
of previous endo- 
and peri-carditis. 
Brain and cord 
normal to naked 
eye. 

On microscopic ex- 
amination, small 
focus in medulla 
on right side on 
level with glosso- 
pharyngeal vagus 
and spinal acces- 
sory, and in part 
facial nerves. 
Rich infiltration 
of cells and 
granules near 
central canaL 

Pericentral scle- 
rosis, with cystic 
softening in 
cervical region. 

Spinal cord normal 
but medulla not 
examined micro- 
scopically. De- 
generated fibres 
with multiplica- 
tion of nuclei 
foimd in some 
anterior roots. 

Orey tubercle scat- 
tered through 
both lungs. Mi- 
croscopic exami- 
nationof nervous 
centres gave ne- 
gative results. 



Aorta of small 
calibre. Left 
ventricle hyper- 
trophied. Bron- 
chitis. Enlarged 
spleen. Micro- 
scopical exami- 
nation of spinal 
cord and medul- 
la negative. 

Granular kidneys. 
Hvpertrophy of 
loft ventricle of 
heart Liver 
granular. N o 
gross lesion of 
brain. On micro- 
scopical exami- 
nation the mo- 
dulla, pons, 
curd, and the 
roots of the cra- 
nial nerves were 
found healthy. 
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Oboerver. 



Ago. 



Sex 



61.— Westphal (C.) 33 



62.— Baumgorten 
(P.) 



63. — Salomon. 






24 



M. 



Duration. 



I.— 12 days. 
P.— 32 days. 



M. 



64.— Velden(R.v.d.V 
and Leyden(Prof.) 



52 



65.— Elaenlohr (C.) 



42 



M. 



P.— 7 days. 



P.— 2 days. 
C— 14 days. 



Two montha. 
P.— 3 days. 



M. P.— 9 days. 



Causation. 



liabourer. Of sober habits. 
Aug. 16.— Diphtheria; recovery. 
Sept 9. — Began work, but at end 

of 8 days had to desist from 

general weakness. 



Cough and expectoration for three 
years. Three weeks before on^ct 
wa8 rubbed on the chest for 
rheumatic pains by fat supposed 
to have been derived from ahorse 
dead of splenic fever. 



Hitherto healthy. 



Three years previously ulcerated 
legs. 

Dec, 1876. — Ceased work from, 
weakness caused by continuous 
diarrhcea, with loss of appetite. 

Jan. 18, 1877.— Admitted to hospi- 
tal. Diarrhcea disappeared with 
treatment, but great weakness 
remained. 

Jan. 29.— Recurrence of diarrhoea. 



Mason. Contracted 
years previously. 



chancre 14 



Sensory Disorders. 



Sept 29.— Feeling of deadnei 
in his fingers and hands, an 
of numbness of^facei Latei 
numbness aud*dimlsutioi 
of the sense of pain and a 
touch, and loss of muacfdi 
sense in lower extramitioi. 



February 9.— Began audden^ 
with feelings of formlcatloi 
in lower extremities. Outi 
ncous sensibility loat t 
lower, and much diminiihs 
in upper, extremities. 



Widely diffused 
Deep pressure of vertslKi 
column painful, but m^ 
tion of hot iron was no! Ml 
Ansasthcsia dlaappeared I 
two days, and whs replafie 
by hypemetheaia of ]ow% 
oxtremitiea. 

January 30. — Painful creephi 
and formication felt •oaoM 
ly in lower extramitioa. B 
anjBsthoaia. 



No marked senoory diaoidtn 
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Motor Diaordera. 



September 89.— Great weakness of 
lower extremities. 

October 18.— Admitted to hospital 
Speech nasal and indistinct, and 
immoUUty of soft palate; re- 
gux^tation through nose ; dys- 
phagia. Grasp feeble ; claw 
baads, and weakness of arms ; 
nnable to walk without support 

October 20.— Attack of dyspncea, 
and few days later breathing of 
upper costal type. 

October 81. — Death from 
pbyxia. 



February 9.— Weakness of lower 
exteemities. 

February 15.— Admitted to hospi- 
tal, and on following day all 
extremities completely para- 
lysed. Paralysis of dlaphraJBTni ; 
dyspnoea; death. 



Gradually progressing ascending 
paralysis, inTolving muscles 
of neck, tongue, and face Res- 
piratory muscles xmaffected. 

ImproTement in two days, and 
complete recovery in 14 days. 



January 80.— Could not undress 
himself. 

January 31.— Inability to stand, 
and weaknesH of upper extremi- 
ties. Same day attack of dysp- 
ncea. Speech like that of 
drunken person, but no dyspha- 
gia ; sopor ; death... 



October 7.— Weakness in arms and 
legs, and two days later com- 
plete paralysis of all extremities. 

October 16. — Muscles of abdomen 
weak. Slight dysphagia, and 
UYula directed to left, and its 
reflex irritability sluggish ; 
speech toneless. Dyspnoea and 
death. 



Reflexes, Tendon 

Reactions and 

iSlectrical Reactions. 



Electrical reactions 

normaL 
Knee-jerks lost. 



Reflex irritabiUty 
lost. 



Organic Functions 

and Psychical 

Functions. 



Pulse, 78. 
Resp., 20. 
Oct. 26. — Slight 
bedsore. 



Electrical r e a c - 
tions completely 
loet. Reflexes 
lost. Mechanical 
irritability re- 
tained. 



Reflexeslost. Fara- 
die contractility 
normaL 



Bladder and rec- 
tum slightly af- 
fected. 



Termination. 



Death from as- 
phyxia. 



Paralysis of diaph- 
ragm, and death 
from asphyxia. 



Complete recovery 
in 14 days. 



Temp.,37-4toS9-3. 

Pulse, 62-68. 

Delirium January 
24, with long 
incursion of ab- 
domen. 

Cheyne-Stokes 
respiration. 

Incontinence of 
urine. 



Pulse, 186. 
Temp., 870. 



Slight deUrium 
sepor; death. 



Death from as- 
phyxia. 



Mcrbid Changes. 



Slight pneumonia. 

Cerebral pia mater 
milky. The me- 
dulla and cord 
normal. On mi- 
croscopic exami- 
nation, trans- 
verse aAction of 
anterior crural 
nerve showed 
similar changes 
to those found 
in musculo- 
spiral nerve in a 
cise of lead 
paralysis. 

Micro - organisms 
fuuud in the 
blood similar to 
tlioso observed in 
the bluod of a 
horse dead of 
splenic fever. 



Spinal cord ex- 
amined by Ley- 
den mlcroscopi- 
cnlly. Swelling 
of fljcis cylinders 
of nerve fibres in 
certain foci of 
myelitis. Gang- 
lion cells pig- 
mented and 
swollen, and 
others atrophied, 
but did not ob- 
serve multiplica- 
tion of nucieL 

Nerve trunks 
showed minor 
changes. 

Hypertrophy of 
heart ; atheroma; 
hypersemia of 
kidneya Morbid 
changes found in 
cord at ievol of 
third cervical 
nerves and up- 
per lumbu* re- 
gion. The gang- 
lion cells pig- 
mented.and cen- 
tral canal filled 
with ceUs. In 
pons fod, filled 
with white blood 
corpuscles. Ua- 
pillary hiemorr- 
naffos in pons 
and medulla. 
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Oboerrer. 



66.-Jafl6(Tb.) 



Age. 



25 



67.— K«tU(K.) .... 



68.-Ktitl 



Bex 



M. 



69.--Comil and 

Lupine 



70.— Kiihler (O.) 
and Pick (A.) 



f 



71.— Kahler (O.) 
and Pick (A.) 



72.— KUmmoll (H.) 



20 



12 



83 



25 



Duration. 



I.— 2 daya. 
P.— 8 days. 



Cauiation. 



Merchant Contracted chancre 
} year before onaet. Roseola on 
breast and arms. Mercurial 
Inunction. Venereal excess for 
some weeks. Attack of diarrhcea. 



Bensoiy Disdrdsrs. 



F. 



M. 



M. 



Poisoning by conroeiTe sublimate. 



Borne hours. Poisoning by corrosive suUimate. 
P.— 8horttimo. 



P.— 8 days. 



I.— 11 days. 
P.— 11 days. 



P.— 20 days. 
C— 5 mouths. 



P. — 6 days. 



October 2.— Feeling of hei 
ness, and took to b«L 
anmtheaia. 



No data given. 



October 5. — Noted she had been 
fretful for 8 days, but went to 
school for 8 days longer. 



Butler. Venerea] excesses, but not 
au habitual dnmkard. Oonor- 
rhosa, but no syphilis. Led an 
irregular life. 



Saddler. — Attack of typhoid fever. 
Convalescence at end of 4 weeks. 
Could sit up whole day. but 
felt legs heavy. 



Anwwthesia. 



Complete ansasthaaia. 



Anaesthesia of feet and legs. 



For 11 days had faeUngs 
pressure in fingers and to 

October 9.— Felt aevera pi 
in hollow of kneea and wt 
ing pains along ▼erftsli 
column. 

Later, blunting of tactlla • 
sibUlty and inafalli^tod 
tinguiah small dlffaraneaa 
temperature, mad dalag 
sensibility to tempenton 
lower ezteemitiea. 

Feelings of coldness and mil 
neas of feet and legs, bat 
pain. Delayed •^TfrPrW 
and separatton of 
and tactile 
feet. 



No parastheaiA. pain, 
sensory disorders. 



oroli 
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Motor Disorders. 



October 4. —Lower extremltieB 
psnljsed, and next day upper 
extremities weak. Next three 
days increasing paralysis ; para- 
hrm ci diapturagm; dyspnooa; 



Weakness of extremities 



Acute ascending paralysis, 
ning a fatal course. 



nm- 



Februanr 4. —Paralysis of left upper 
and of lower extremities. 

8rd day. — Right upper extremity 
attacked. Soon afterwards, dys- 
pncea and death. 



October 9.— Weakness of legs and 
next day absolute paralysis of 
them and weakness of arms. 

Oetober 12.— Patient had to be fed. 

October 18.— Admitted to hospital. 
An the extremities naralysed, 
and muscles of back and abdomen 
weak. Fluid finds way into 
glottis in swallowing. 

Onober 20.— Paralysis of muscles 
of abdomen, dysphagia^ dys- 
pacaa, and death. 

December 19.— Noted slight weak- 
ness of lower extremities. 

Snd day. — Ck>uld hardly stand. 

8r1 day.— Took to his bed ; and on 
7th d«y, lower extremities oom- 
pletdy paralysed. 

Jan. 4.— Slight improvement, and 
left hospital April 12, re- 
oovered. 



of legs extended to mus- 
of back, and in two days 

patient could hardly walk or sit 

np. 
Jan. llth.— Admitted to hoepitaL 

Weakness of legs, and insecurity 

In walking. 
Jan. 12.— Could not stand ; r^^- 

gitatUm of fluid through nose ; 

ooold not open moutli com- 
pletely ; articulation indistinct 
Jm. 18.— ParalvaiB of extremities 

showed slight improvement ; 

Bulbar symptoms worse ; double 

facial paralysis. 
Jan. 15.— Complete paralysis of all 

extremities. Died in evening 

fromcedema of lungs, andipara- 

Ijris. of vagus. 



Reflexes, Tendon 

Reactions and 

Electrical Reactions. 



Reflexeslost. Elec- 
trical reactions 
normal at first ; 
later, marked, 
diminution of 
fiuradic contract!- 
Uty and twodays 
later Erb found 
it lost. Gkdvanic 
contractility also 
diminished ; no 
R.D. FateUar- 
tendon reactions 
lost. Mechanical 
irritabiUty in- 
creased. 

Diminution of re- 
fiex irritabiUty. 



Lossof refiex irri- 
tabiUty. 



Reflexes lost 
Knee-jerks lost. 
The nerves give 
normal faradic 
and slightly di- 
minished gal- 
vanic reactions. 
No R. D. of mus- 
cles. 



Reflex of sole lost 
Patellfur- tendon 
reactions lost 
Electrical reac- 
tions normaL 



Electrical reactions 
normal. 



Organic Functions 

and Piychical 

Functions. 



Termination. 



Retention of urine. 



Usual phenomena 
of sublimate 
poisoning. 

Usual phenomena 
of sublimate 
poisoning. 

No fever. 



Phenomena simi- 
lar to tAches 
c^r^brales. Ptilse 
120, breathing 
50. 



Difficulty in urinat- 
ing. 



Enlarged spleen ; 
pulse 80, rising 
to 160. Temp., 
36-8. 



Paralysis of dia- 
phragm, and 
death from as- 
phyxia. 



Recovery 



Death 



Death from as- 
phyxia. 



Death from as- 
phyxia. 



Recovery in three 
mouths. 



Death fromcedema 
of lungs and 
paralysis of va- 
gus. 



Morbid Changes. 



SUght d^n^ee of 
softening of cord. 
Granular bodies 
and granula- 
tions scattered 
throughout the 
whole of the 
cord. 

Enlargement of 
mesenteric 
glands and of 
root of tongue. 
Enlarged spleen, 
tonsils swoUen, 
oedema of lungn, 
purulent bron- 
chitis. On mi- 
croscopal exami- 
nation cord 
found healthy. 



(Edema of lungs. 
Fever's patches, 
and solitary 
glands enlarged 
and ulcerated. 
Haemorrhage 
about sise of a 
pea in the resti- 
form body on 
one side, and 
another rather 
lees on the oppo- 
site side in the 
lower half of the 
medulla ; cord 
normaL 
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Obsorver. 



73.— Fox (A. W.) 



Age. 



26 



Sex 



F. 



74.— 8chale(R.)and 
8chu]tee(F.) 



76.— HQimlufl(0.) 



76.— Flxmey (J. 

Magee) 



44 



Duration. 



I.— Sereral 

months. 
P.— 8 days. 



Causation. 



M. 



I. — 4 weeki. 
P.— 23 days. 
C. — 4 weeks. 



Proetitute. Syphilis six years 
before. Had not gone to bed 
sober for seven years. 



Sensory Disorders. 



04 



25 



77.— Myrtle (A. 8.) 



25 



F. 



F. 



78.— Schultx«(Prof.) 
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M. 



P- 



weeks. 
months. 



P.— 9-12 days. 



Contracted syphilis the previous 
year. 



Symptoms began three weeks after 
exposure to severe cold. 



Complained of great IsjogoO! 
and loss of appetite fa 
several months. K>raw«di[ 
pains in legs and loin. 

March 21.— Admitted to hosfi 
taL HypeTBBstheala aw 
hyperalgMia of lower limb 
and, to a lees extent, of ami 

Patient screams when mow 
or touched. 



No sensory disorders at flnrf 
Later, nimibness of toes am 
formication of Angers. Piia 
in legs and loins. 



Unmarried, and away for 2 or 8 
weeks from home with male 
companion. On returning home, 
8 days before admission, could 
hardly walk. No external injury 
and apparently no alcoholic 
excess, out patient very reticent 



'I.— 2 months. 
P. — 46 days. 



P.— 6 months. 



Profuse mcnorrhagia. Chronic 
alcoholism. 



Formication of to«e and 
No anawtheaia. 



Uncomfortable feeUng dm 
sacrum. No 



Jan., 1882, B3rphilis, and in May 
pcotdysls b^an. 



Jan.— Numbnen and ooldni 
of extremities 

March 10. -Excruciating patai 
Skin sensitive to tooc 
Sensation as of HAt ea 
roimd waist. Hemuaaopd 



No pariMtheaiA or f«ini. 
anaesthesia. 
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Motor Diflorden. 



For months felt languor, and for 
six weeks had to pull heroelf up 
hy arms in getting up. 

March 21. — Lower extremities 
completely, and upper partially, 
parsiijMd. 8peecn indistinct, 
and could not protrude tongue 
beyond lipa. 

r go gr ea s ive Increase of paralysis, 
dyspnosa, and, March 29, death. 



For 4 weeks felt legs heavy and 
stumbled a little. 

September 29. — Legs distinctly 
paretic 

O^ber 1.— Unable to stand, and 2 
days Later arms weak, slight 
dysphagia, and feebleness of 
mastication. 

October 5.— Could no longer swal- 
low solid food, mastication feeble, 
and all extremities nearly com- 
pletely poralvsed, and abdominal 
muBdes weak. 

October 21.— Slight improvement, 
which continued for 4 weeks, 
when bronchitis supervened. 

November 26.— Patient died. 

Weakness graduallv increasing in 
4 weeks to almost complete para- 
Ijrsis of lower extremities. 

IS days later all extremities para- 
lysed, and in four days more 
masticatory muscles feeble, arti- 
culation indistinct, and respira- 
tory difficulties. Qradual im- 
provement, and almost complete 
recovery in four months. 



5. — On returning home could 
only just stand. 

I>ec 8.— Admitted to hospitaL 
Comnleto paralysLs of lower ex- 
tremities, and could hardly sit 
up, and two days Later upper ex- 
tremities invaded. 

"Dec 12.— Respiration carried on 
almost entirely by diaphragm. 

Dec IS. — Dysphagia. 

Dec 14. — Death urom respiratory 
paralysis. 

Jan. — Weakness of knees. 
iur. 10.— TumbUng gait, and in 
a few days inabUlly to move feet 
freely in bed. 

pr. Ow — Muscles of thiunb atro- 
phied. 

Apr, 10.— Right eyelid drooped. 
Double squint, breathing deep 
and slow. Gompleto paralysis, 
except of the facial muscles. 

Ago:. SO.— Death in coma. 

Kay.— Weakness of legs, and 14 
days Later difficulty of writing 
and in raising right arm. 

Jnlv 18.— Uncertain, waddling, and 
lugh-stopplag gait, grasp feeble, 
and 1 1 days Utor both arms weak. 
Still later dyspnoea supervened. 

Nov. 14.— Death. 



Reflexes, Tendon 

Reactions and 

Electrical Reactiona. 



Tendon reactions 
lost 



Reflexes and ton- 
don reactions 
lost. Faradic con- 
tractility lost and 
galvanic R. D. 



Reflex of sole lost 
Knoe-Jerk lost. 



Galvanic current 
caused great 
pain, but no con 
tractions. 



Electrical reactions 
normal except in 
peroneal region, 
where galvanic 
current gave 
At3Z> KSZ. 



Organic Functions 

and Fe^chical 

Funcoens. 



Incontinence of 
urine. Albumen 
in urine. Oon- 
stipation. 

Pulse, 160. 

Temp., 98*-100*-2. 

Resp., 32. 

Delulum. 



Constipatian. 

Pulse 90. Tem- 
perature normal. 
Slight inconti- 
nence of urine. 



C!onstipation, and 
retention of 
urine, probably 
from paralysis of 
abdominal mus- 
cles. 



Epileptiform sei- 

Eures. 
Semi - conscious 

and rambling. 



Termination. 



Death from as- 
phyxia. 



Death from bron- 
chitis. 



Recovery almost 
complete in four 
monuis. 



Death from as- 
phyxia. Dia- 
phragm the last 
to be paralysed. 



Died comatose. 



Death from as- 
phyxia. 



Morbid Changes. 



Liver large and fat- 
ty, with gumma. 
No change noted 
in brain or cord, 
or in their mem- 
branes. 

On mioroecopio 
examination, 
minor and dif- 
fuse changes in 
spinal cord. 
Lumbar region 
quito healthy. 

Soft spots found 
in dorsal and 
cervical regions 
of cord. On mi- 
croscopical ex- 
amination mor- 
bid changes were 
foimd in lateral 
columns and 
antoiior horns, 
ganglion cells 
swollen and 
showing vacuo- 
lation. Minor 
changes found 
in peripheral 
nerves. 



No naked eye 
changes in brain 
or spinal cord. 
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Obeerrmr. 



Ag«. 



Sex 



IKiration. 



OaaMtion. 



Sensory Dioorden. 



79.— Schnltx^Prol) SO 



M. 



P. — ^7 moBtha. 



Farmer. — ^No known cause. 



Paina in region of hip. 



80.— Rumpf 



12 



M. 



Sl.—Roea (J.). ... 



82.— Boss (J.). ... 



83.— Rose (J.). .... 



21 



46 



F. 



23 



M. 



P.— 8 days. 
Cw— 7 months. 



None aaiigned. 



Aniithiftaia, and loss of mus- 
cular sense in lower extremi- 
ties. 



P.— 5 days. 



P.— 12 days. 



84.-Jaooby (M.) . 



85.— Hofifmann (J.). 



28 



3C 



M. 



F. 



P.- 
0.- 



t or 5 days. 
I weeks. 



I.— 2 dars. 
P.— 28 days. 



Prostitute. Syphilis. Blow on 
back of neck, but no external 
mark. 



No marked sensory disorder. 



No history. 



Muscles tender to pressure. 



Sores on penis ; sexual excess and 
nocturnal emissions. 



Numbness in hands and 
fingers, and next day in 
feet also. No annsthesla. 



Merchant. Obesity. Had to travel 
much, and led an irregular life. 



I.— 10 dayn. 
P.— 14^day8. 



Washerwoman. For 8 days felt tm- 
usuaI lassitude whilst at work. 
July 16th and 17th worked hard 
at washing, and perspired freely, 
but was not exposed to cold. 



July 21.— Pains in the thighs 
and heariness of limbs, ao 
manifest anasthesia. 



July 18.— Complained of for- 
mication of thighs. Nopsdn 
and no anesthesia. Tinnitus 
aurium. 
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Motor Disorders. 



I 

I 



Hay. — Incroasiiig weakness of left 

leg. 
Stept— Right leg also weak, and 2 

weeks later lat arm attacked. 
Oct.— Weakness of all extremities. 
Dec. 15.— Death from respiratory 

paralysis. 



Qidckly progressing paralysis of 
lower extremities, and of muscles 
of abdomen and back, and weak- 
ness of upper extremities. Dys- 
phagia, dyspnoBa. At end of 8 
oajs ImproTement and gradual 
reoorery. 



January 20, 1887.— Admitted to 
hospital with eomplete paralysis 
in lower, and parnal paralysis in 
upper, extremities. 

2na Day.— Oomplete paralysis of 



all extremities, 
Srd Day.— Death. 



and dyspnoBa. 



Sudden paralysis, increasing for 
ten days. On entering hospital, 
lower extremities completely 
paralysed, and upper feeble. 

2iid Day.— Sudden death. 



For few d^ loss of power. 

Dee. 10. — unable to sit up or turn 
himself In bed, and later, same 
day, lower Jaw dropped, dys- 
phagia, and slight dxxwping of 
upper eyelids. 

Dec. IL— <}radual improvement. 



Ju^ 28.- DiiBcultv in standing and 
wsmping gait, but could move 
•ztniniaes feebly on lying down. 

Aug. 6. — Double wrist-curop. 

Aug. 20l — Intercostal and accessory 
muscles of respiration paralysed, 
and breathing diaphragmatic 
Death. 



July 17. — Heaviness in lower ex- 
tremities and difficulty in ascend- 
ing stairs ; next day took to bed, 
and upper extremities weak. 

July 81.— Unable to stand, diffi- 
cultv in mastication, voice indis- 
tinct. Few days later dvsphagia 
and droop of upper eyelid m rignt 
side. 

Aug. 1.— Admitted to hospitaL Un- 
able to raise thighs in bed, but 
movement oi feet fairly strong. 
Pureais of upper extremities and 
grasp feeble. Masaeters and 
f •rbicularis oris paralysed, mouth 
open, and overflow of saliva. 
Ptosis of right eye. 

Aug. 8. — Increase of symptoms, 
paralvsis of diaphragm, dyspnoea, 
and death. 



Reflexes, Tendon 

Reactions and 

Electrical Reactions. 



Electrical exami- 
nation gave the 
partial form of 
R D. Patellar- 
tendon reactions 
lost on left and 
weak on right 
side. 



Electrical reactions 
normal Reflex 
of soleloMt Fa- 
tellar-tendon re- 
actions lost. 



Organic Functions 

and Psychical 

Functions. 



Profuse sweat 



Patellar - tendon 
reactions lost 
Faiadic contrac- 
tility normaL 



Keflex of sole pre- 
sent Pateuar- 
tendon reactions 
lost 



Termination. 



Morbid Changes. 



Death from an- 

phyxia. 
DUiuiragm par.i- 

lysed last. 



Complete reoovery 
in 7 months. 



I 



Death from as> 
phyxla. 



Fftradic contrac- 
tiUty lost Re- 
flexes and ten- 
don • reactions 
lost 



Reflex of sole re- 
tained. Patellar- 
tendon reactions 
lost Faradic con- 
tractility normal 
for nerves and 
muscles of ex- 
tremities and 
left side of face, 
but was dimin- 
ished for right 
facial nerve and 
muscles. 



Dilatation, and in- 
[oali^ of pu- 
CoDstipa- 




No manifest atro- 
phy. 



No atrophy of 
muscles. Con- 
stipation. 



Death from as- 
phyxia. 



Recovery in four 
weeks. 



Death from as- 

phvxia. 
Diaphragm last to 

be paralysed. 



Cicatrices in groin. 
Minor changes 
found in gray 
matter of qjnnal 
cord. 



Brain and spinal 
cord found nor- 
mal on micro- 
scopic examina- 
tion. 



Diaphragm para- 
lysed. Death 
trom asphyxia. 



Myelo - meningitis 
and bulbo-men- 
ingitis, but lum- 
)>ar enlargement 
of cord was free 
from change. 
Degenerative 
changes found in 
the right facial 
nurve, but the 
other nerves 
were nonuol. 



38 



Obserrer. 



80.— Inmenuann 
(Prt)f.) .... 



87.— S4«rgeiifrey(D.) 



88.— Mictli(H.)... 



89.— GunehmaDn . 



90.— M5UU8 (P. J.) 



Age. 



22 



67 



42 



Sex 



Durati(m. 



P.— 7 daya. 
C — 4 weeks 



I.— 7 days. 
P.— 4 days. 
C— 7 days. 



P.— 29 days. 
C — 5 weeks. 



81 



M 



P.— 9 days. 



Oauaation. 



Wet and exposure when body 
heated. 



Factory worker. 



Waiter. June 1st, seized with 
rigors, and on the 7th was sent 
to hospitaL 



Sensory Disordera. 



No sensory disordMs. 



No sensory disorders be; 
feeling of hearineaa 
Yertcbral column. 



Formication and numboc 
tuuids and feet. 



P.— 24 days. 
C.-2 to S 
months. 






ScToro attack of whooping cotigh 
for six weeks, the wnoop being 
replaced by a simple cough fur 
some days. 



No pain. Age of patle&t i 
it difficult to test aansib 
Probable loss of tactUe 
sibUity in legs. 
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Motor Disordenu 



Not. 22.— Under feveriah pheno- 
mena an ascending paralysis of 
the lower and ui>per extremities 
quickly deTeloped and the mus- 
cles of abdomen and bladder were 
feeble. 

Not. 27.— Bulbar sjrmptoms, disap- 
pearing in a few days, and return 
of power to bladder and rectum. 
Stationary period of 4 weeks. 



LaMitude and heaTineesof lower 
extremities for 7 days. 

April 7.— Inability to stand, and 2 
da^ later complete paralysis of 
lower, and weakness of upper, ex- 
tremitiee. 

April 10.— Complete paralysis of all 
extremitiea— loss of Toice, dys- 
phagia, drsarthria, dyspnoea. 

April 11. — unproTement began and 
recovery took place in week. 



July 5. — Paresis of lower extremi- 
tiea and of hands. 

July 12.— Could no longer stand 
and could not extend fingers: 
dysphagia and dysarthria. 

July SO.— Improvement 

Aug. 12.— Could walk by aid of 
stick, and, 

Dec. 1.— Returned to work. 



June 7. — Admitted suffering 
from a quickly ascending paraly- 
sis, and 9th, death. 



As whooping cough disappeared 
loas of power in 1m;s obeerred, 
and on admission Not. 23 could 
not stand. 

Dec 13.— ImproTement of legs, but 
arms and muscles of neck almost 
completely, and the diaphragm 
completely, paralysed. V^oe 



Dee. 17.— ImproTement ; first of 
muscles of neck and then of 
diaphragm. 



Reflexes, Tendon 

Reactions and 

Electrical Reactions. 



Organic Functions 

and Fiychical 

Functions. 



Electrical reactions 
normaL 



Termination. 



Cutaneous reflexes 
retained. Pa- 
tellar • tendon 
reflexes lost. 



Constipation 



Patellar • tendon I 
reactions loet,but i 

Dec. 1, they reap- ! 
I>eared. Electri- 
cal reactions nor- 
maL 



Impotence. 



High fcTcr. 



At end of 4 weeks 
attack of crou- 
potis pneumonia 
and death. 



Complete recovery. 



Complete recovery. 



Death from as- 
phyxia. 



Reflex of sole pre- 
sent on left and 
indistinct on 
right side. Knee- 
jerks and tendon 
reaction of arms 
absent. 

Feb. 1.— Left knee- 
jerk returned. 



I Complete recovery 
I in 2 to 8 months. 



Morbid Changes. 



Ant«ior horns 
showed spots of 
brick red colour. 
On microscopic 
examination 
single vessels 
found distended 
by red blood 
corpuscles. Gan- 
glion cells filled 
with a hyaline 
mass. (Jnuiular 
cells scattered 
along walls of 
Teasels. Periphe- 
ral nerres and 
muscles normaL 



Spleen 4 times nor- 
mal sise. Payer's 
patches swollen 
and slightly ul- 
cerated. 

On microscopical 
examination of 
cord Eisenlohr 
foimd typhoid 
bacilli scattered 
throughout the 
white substance 
and sometimes 
forming small 
m a s ses . Bacilli 
cultiTated and 
characteristic 
disease commu- 
nicated to mice 
and rabbits. 
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Obeerver. 



91.— Mum (J. 

Bixon) 



OS.— F^(Gh.) .... 



93.— BrlBtowe and 
Honley . 



Age. 



41 



Sox 



Duration. 



48 IL 



I.— 6 days. 
P.— 6 days. 



days. 



M. I.— 2 daya. 
P.— 3 days. 



Oausatlon. 



Bonaory Dlaordsn. 



Uawker. No neurotic taint, 
syphUia, or alcoholic exoeae. 



Jan. 17. — Cold aenaatiOQ la 
lega, and tingling la toaa 
and feet SUgnt ebllfaL No 
anaatheaia. Mnaciii aot 
tender to praHurs. 



Engineer. Bxceaaiye work. 



Bitten by rabid cat. Symptoma 
began aix weeks alter bite. 



None mentioned. 



Began with obaoare 
Uke perityphUtls. 
Snd day.— Plain in baek. 



BIBLIOGRAPHY. 

1. Olliyieb (C. p.). "Traits des maladiee de la moelle ^pini^re."— 8rd Editioii 
(Obs. LXXIV.). Paris: 1837, p. 61. 

2. Olliviir. Ibid. (Obe. LXXVII.), p. 73. 

3. Walfobd (T.). BrUUh Medical Journal, 1853, p. 993. 

4. Walfobd (T. L.). /Wd. 

5. Brochdv. " Variole confluente — ^Parapl^gie et pandyme du braa gaache flaireaues 
brusquement h la fin de la pdriode de desquamation. Mort." — (ht, det H6p, 
Paris : 1854, p. 93. 

6. Lamdrt (0.). "Note sur la paralysie asoendante aigue." — Qaz, HMowl, Tome 
VI., Paris, 1859, p. 472. 

7. to 15. Landrt (0.). /Wd, p. 487. 

16. Lizard (A.). OazeUe de» Hdpitaux. Paris : 1859, Dec. 3. Quoted by Gubler, 
Arch, Qinir. dt Med. (Oba. XV.), 1860, Vol I., p. 635. 

17. Lsrot d'Etiolles (Th. R.). 2nd Part, p. 97. Qubler, loc. eit, (Obe. XXL), p. 546. 
13. PiDOUX. Quoted by Gubler, loc. cU. (Obe. XXIIL), p. 548. 

19. Macario. Quoted by Gubler, Arch. Oin^alet, 5th S^rie, Tome XVL Paris: 

1860, Vol. II. (Obe. XXXI.), p. 196. 

20. Bacchit. "Paralyaie aigue progressive.*'— (?az. ffebd., Tome VI., 1859, p. 766. 

21. KussMAUL (A.). " Zwei Falle von Paraplegie ohne nach weisbare anatomiache 
Oder toXLBche Ursache."— Erlangen : 1859. Ab$tr. CamtaU't Jakrub., 1860, Bud 
III., p. 67. 

22. Ku88MAUL(A.) Ibid. 

23. GUBLIR (A.). "Des paralysieB dans leor rapports avec les maladies aiguS^ el 



41 



Motor DIflorderB. 



Janmzy 23.— Walked with difB- 

culty, and next day could not 

stuidor walk. 
January ST.— Aboohite paralysis of 

legs and trunk, and«ould hardly 

noM arms from bed. 
January 88. — Complete paralysis 

of extremities, tnmk, and neck. 

No bulbar symptoms. Embarras- 

ment of breathing ; death. 



Began by weakness of lower ex- 
tremities, which next day in- 
creased to complete paralysis. 
Upper extremities soon invaded, 
and sixth dav paralysis of 
diaphragm, and death. 



Third day paralysis began. It pur- 
sued a quickly ascending course. 
Death Udrd day. 



Reflexes, Tendon 

Keactions and 

Electrical Reactions. 



Cutaneous reflexes 
lost Tendon- 
reactions lost. 
Faradic and gal- 
vanic reactions 
normaL 



Patellar • tendon 
reactions lost 
On electrical ex- 
amination mus- 
cular contrac- 
tility found ab- 
sent on fourth 
day. 



Organic Functions 

and Psychical 

Functions. 



Temp., QS-i'F. 

Pulse, 72. 

CBklema of ankles. 
Urine loaded 
with albumen, 
and soUdifled in 
test-tube when 
boiled. Unequal 
siae and slug- 
gish reaction of 
pupils. 



Pulse 180. 
Temp. 87*8. 



Termination. 



Death from 
pbyxia. 



as- 



Paralysis of dia- 

Shragm. and 
eath from as- 
phyxia. 



Death in 3 days. 



Morbid Cbanges. 



Kidneys of normal 
siae, but of dark 
colour and con- 
gested. No 
morbid changes 
found in brain 
or spinal cord 
on careful mi- 
croscopic ex- 
amination hj 
Dr. Boblnaon. 
Nerves not ex- 
amined. 



Inoculation of rab- 
bits with vims 
from the spinal 
cord caused ra- 
bies and death. 
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CatucUion. — Very little is known of the predisposing causes of acute 
ascending paralysis. In a considerable number of the reported cases it 
is expressly mentioned that the patients had not inherited a neurotic 
disposition, but in most of the cases do particular inquiries seem to have 

j 'been made to determine this question. With regard to occupation, all 

that can be said is that, with one or two notable exceptions, the patients 
have belonged to the wage-earning community, such as gardeners, 
butchers, masons, and carpenters, and to those who have to lead irregular 

,j lives, like commercial travellers. All that can be said in reference to 

i tj the influence of the season of the year is that a considerable number of 

the cases have occurred about the end of December or beginning of 
January, and it will hereafter be shown that some of the symptoms pre- 

[\ sen ted by these cases give additional significance to the time of year at 

which they have occurred. Most of the reported cases have occurred in 
the male sex, the proportion in our collected cases being 62 males to 
23 females, and 8 in which the sex is not mentioned. With regard to 
age, the majority of cases have occurred between the ages of twenty and 
forty years, but persons have been attacked as early as 3, and as late 
as 67 years of age. 

In reference to the exciting causes of this disease, we cannot do 
-better than first adduce Landry's own testimony. Although he only 
reports one case in detail, he states that he personally observed four 
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other cases, and he oollected from literature five cases, making ten in aU. 
Of these, two began during convalescence from acute disease — the case 
reported in frill after a series of febrile attacks, the last of which was 
probably pneumonia, and the other case after typhoid fever — two from 
suppression of the menses ; one in a woman convalescent after confine- 
ment; one in a syphilitic subject; one probably from malaria, as it 
assumed an intermittent type, and was cured by quinine; two from 
exposure to cold, and one in the absence of any known cause. It will 
thus be seen that half of these cases — two post-febrile, one puerperal,, 
one syphilitic, and one malarial — have been set up by the causes which 
are now known to be operative in the production of peripheral neuritis. 
Turning now to Cbalvet's * admirable thesis, we find that he had col- 
lected 35 cases of this disease, not coimting cases of the acute paralysis 
which occurs after diphtheria. Of these, 3 occurred after variola, 3 after 
typhoid fever, 2 afrer measles, 5 after pneumonia (in three of these there 
was prolonged suppuration of the ulcerated surface left by blistering), 1 
from asphyxia by the inhalation of carbonic oxide gas, 1 after confine- 
ment, 1 from suppression of the lochia, 2 from suppression of the menses,. 
2 from sexual excesses, 1 from moral shock, 5 from exposure to cold, and 
9 from unknown causes. According to this analysis, then, 13 cases have 
arisen during convalescence from acute febrile diseases, 2 in the puerperal 
state, and 1 from carbonic oxide poisoning; thus 16 out of the 35 had 
resulted from the same kind of causes which are known to give rise to 
that progressive paralysis which is believed at present to be due to peri- 
pheral neuritis. And if to these 16 cases we add the diphtheritic ones, 
it may be stated broadly that half of the cases collected by Chalvet own 
the same kind of causes as does multiple neuritis, while the remaining 
half may be 'said to have arisen from unknown causes. We say unknown 
causes because we cannot believe that such a disease as has been described 
by Landry can take its origin in such causes as suppression of the menses, 
sexual excess, moral shock, or even exposure to cold, in the absence of 
any other co-operating external cause or constitutional taint. 

Of the 93 cases collected above, three (cases 20, 78, and 79) do not 
belong to this category, and are reserved for special consideration. 
Several other cases are also doubtful examples ; but inasmuch as their 
retention will not vitiate our general conclusions regarding the etiology 
of the disease, we will allow them to pass at present Of the 90 cases 
which remain, one (61) began during convalescence from an attack of 
diphtheria, five (5, 17, 18, 43, and 44) after variola, three (7, 31, and 72) 
after, and one (89) in the course of typhoid fever, two (16 and 39) after 
measles, one (90) after whooping-cough, one (26) after uncomplicated 
pneumonia, four (6, 19, 23, and 26) after pneumonia complicated by 

• Ohalvet, loc. eit (48) p. 88. 
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severe treatment by means of repeated bleedings, emetics, and blisters^ 
one (93) after the bite of a rabid cat, eight (13, 22, 41, 67, 66, 66, 74, 
and 81) after syphilis, one (68) in the course of tuberculosis, one (62) 
from supposed infection by the bacillus of splenic fever, one (14) pro- 
bably from malaria, and two (1 and 12) after a normal confinement, 
making 32 cases which have most probably arisen as the direct or indireot 
result of bacillary or other organic infection. Of the remaining cases, 
one (36) is said to have been caused by worry and over-work in a man 

(of gouty habit, two (49 and 64) are ascribed to rheumatism, five (40, 51| 
73, 76, and 77) to alcoholic excess, one (30) to poisoning by carbonio 
oxide, and two (67 and 68) to poisoning by perchloride of mercury, 
making eleven cases, which when added to the previous thirty-two give 
us forty-three out of the total of ninety cases which have resulted from 
the causes that we now recognise as those which lead most surely to 
the acute forms of peripheral neuritis. Of the remaining 47 cases, two 
(8 and 9) are said to have arisen from suppression of the menses, five 
(24, 28, 36, 71, and 83) from sexual excess, and thirteen (2, 3, 4, 10, 
11, 21, 32, 37, 60, 62, 63, 75, and 87) from exposure to cold, while in 
twenty-seven (15, 27, 29, 33, 34, 38, 42, 45, 46, 47, 48, 55, 66, 59, 60, 
63, 64, 69, 70, 80, 82, 84, 85, 86, 88, 91, and 92) no cause is assigned. 

We may again remark that in our opinion such circumstances as sup- 
pression of the menses, sexual excess, and exposure to cold are wholly 
inadequate to give rise to such a disease as Landry's paralysis in the 
absence of some potent co-operating factor, so that we may arrive at the 
broad conclusion that of the 90 cases of the disease here collected 47 have 
arisen from unknown causes, and 43 from the causes which are the most 
usual originators of multiple neuritis. 

But when these records are closely scanned, reasons will be found for 
believing that, in many even of those cases in which careful enquiry was 
made into the circumstances and diseases of the patient antecedent to 
the onset of the paralysis, the causes assigned by the various observers 
are not always the real ones. The discovery of the causes of a particu- 
lar disease is a very delicate and abstruse investigation, in which the 
most advanced methods of the present can only carry us a little way. 
And when the immense additions to our knowledge of those causes that 
have been made by experimental pathology in recent years are considered 
it cannot be a matter for surprise that the statements and opinions of 
the observers of 30, 20, or even 10 years ago, will not bear a critical 
•examination. 

With regard to the case (61), described by Westphal, as occurring 
•during convalescence from an attack of diphtheria, we shall accept it as 
it stands. Various theories may be advanced to account for the manner 
in which the diphtheritic poison is supposed to act on the nerve tissues, 
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but our present knowledge cannot carry us with certainty beyond the 
generalisation from experience expressed in the statement that the para- 
lysis is post-diphtheritia The same remark applies to the cases of para- 
lysis which have arisen during convalescence from variola, typhoid fever, 
and measles, as well as to those which occur in the course of syphilis, 
tuberculosis, and the acute stage of typhoid fever, or as the result of infec- 
tion by the poison of splenic fever, rabies, and malaria. 

It may be supposed that the case (25) which is said to have occurred 
after an attack of uncomplicated pneumonia must also be left in the same 
category as those which arise after typhoid and other fevers. Considering 
that an organism — the pneumococcus — is found in the lungs and sputa in 
croupous pneumonia, and that, in its mode of onset and course, this disease 
is more allied to the specific fevers than to a local inflammation, it would 
not be surprising were it to be followed by a paralysis similar to that 
which arises after other fevers. In the above case (25), however, the 
disease did not pursue the usual course of croupous pneumonia ; dulness 
of the base of the right lung persisted for some months, and the patient 
at the same time suffered from diarrhcea, so that there are some grounds 
for suspecting that the lung affection was itself only a complication of 
diphtheria or typhoid fever. Another supposition is that the patient was 
the subject of chronic alcoholism ; and considering his profession and 
antecedents, it is not at all an unlikely one. He was a captain of infantry, 
who had probably been on foreign service, for it is stated that two years 
previously he had suffered from acute hepatitis and yellow fever ; and it 
is well known that soldiers on foreign service, especially those of thirty 
years ago, were not noted for their sobriety. It is also stated that the 
patient suffered from cramps of the lower extremities, and this symptom 
is decidedly more characteristic of the paralysis caused by alcoholic 
excess, than it is of that following diphtheria and other fevers. But be 
that as it may, the considerations just advanced amply prove that there 
is not sufficient warrant for the conclusion that a causal connection exists 
in this case between the attack of pneumonia and the paralysis which 
followed it, such as is justly assumed to exist between an attack of diph- 
theria and the paralysis which is such a frequent sequel to it And when 
the cases of pneumonia, with complication, come to be closely scanned, 
the evidence in favour of such a connection is still weaker, although it 
may not be possible to give to the supposition an absolute negative. In 
the case (19) reported by Macario, the patient had an attack of pneu- 
monia of the right lung, which was treated by repeated emetics and a 
large blister. When it is considered that the tartrate of antimony is the 
emetic iisually employed in the treatment of pneumonia, and that it may 
very probably have the power of causing a diffused paralysis, such as 
follows poisoning by arsenic, mercury, and other metals, this circumstance 
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alone would tend to cast a doubt upon the opinion that the paralysis was 
the result of the pneumonia alone. 

And when the phenomena which are said to have followed the 
application of the blisters are taken into account still further doubt is 
cast upon the truth of the pneumonic theory. The patient recovered 
from the pneumonia, but the blistered surfietce, instead of healing, con- 
tinued to suppurate, and became covered by a white exudation. The 
]i patient remained feeble and ill for several weeks, and as he was showing 

signs of improvement he was attacked by numbness and formication of 
the extremities, and soon afterwards by paralysis of them. At the end 
of another two or three weeks improvement began and advanced to 
complete recovery in about three months. It is almost certain to mj 
mind that the blistered surface had got inoculated with diphtheritic 
poison, and that the case must be regarded as an example of a moderate 
degree of post-diphtheritic paralysis. Similar cases to the above have 
been reported by Qubler (23) and by Leudet (26). In Qubler's case the 
blistered surface continued to suppurate for a long time, but no mention 
is made of its being covered by a membrane ; while in Leudet's case the 
blistered surface ulcerated and remained open for a long time, but it is 
R expressly stated that it was not covered by a membrane, and it may 

ji* therefore be said that in these cases there is no evidence of inoculation 

by the poison of diphtheria. But even if this be granted, it is less 
likely that the paralysis had been caused by the attack of pneumonia, 
than that it was a sequel to some form of septicaemia which had taken its 
origin in these large ulcerated and suppurating surfaces ; so that no 
violence will be done to the facts if we place these two cases in the 
category of the paralyses which arise during convalescence from 
diphtheria and allied diseases. And this opinion is neither revolutionary 
nor new. Judging from Gubler's* comments it would indeed appear that 
Leudet himself was inclined to believe that in his case the paralysis 
owed its origin, not to the attack of pneumonia, but to the accidental 
inoculation of the blistered surface by the poison of diphtheria. This 
view was strenuously combated by Gubler, but he was hardly in a 
position to have formed an unbiassed judgment upon the point, 
inasmuch as he desired to sustain the theory that this kind of paralysis 
may arise as a sequel to a large number of acute diseases. It will| 
however, be immediately shown that Gubler himself was fully convinced 
that the paralyses which occur during convalescence from active disease, 
whether it be pneumonia, variola, typhoid fever, or diphtheria, are 
essentially identical in their clinical histories and pathology. This 
opinion concedes almost all that is here contended for. 

Let us now turn our attention to the case (6) fully reported by 

• Gubler. Loe. cit., VoL.IL, 1800, p. 726. 
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Landry. This case has been regarded by all siibsequent observers as 
the ideal or type to 'which every case which can claim to be regarded as 
an acute ascending paralysis ought to conform, and it consequently 
occupies such an important historical position as to justify us in giving 
here a tolerably fuU abstract of it. 

LandrjfB Cases. — A pavior, aged 43 years, entered the Hospital Beaujon, 
under M. Gubler, on June 1st, 1859. He had suffered from some kind 
of intermittent fever in childhood, and had an attack of articular rheu- 
matism at the age of 15 years, but subsequently he enjoyed &ir health 
up to about 12 months before his admission. In July, 1858, he was laid 
up for some weeks in bed by fever, which was ushered in by a rigor, but 
he made an excellent recovery, and returned to his work. Three months 
later he had another rigor, followed by fever and vague pains in the 
extremities, which lasted three weeks, and again he made a good recovery 
and returned to his work. At the beginning of 1859 he suffered from 
slight difficulty of deglutition, and a teasing cough, but there was no fever 
or pain, and in the following March he was attacked afresh by 
rigors and fever, which was this time accompanied by pain in the side and 
free expectoration. The medical man who attended him said he had a 
'* fluxion of the chest,'' and for treatment, he bled him three times, ad- 
ministered emetics, blistered his side, and put him on a low diet From 
this illness he made only a very imperfect recovery, but at the end 
of two months he returned to his work. A few days afterwards he 
felt tingling sensations in the tips of the fingers and toes, and at the 
end of a week he was compelled to leave off work altogether, owing to 
the great general weakness from which he suffered. A fortnight later, 
June 1st, he entered the hospital. He walked a considerable distance to 
get to the hospital, and did not complain of any definite symptoms 
beyond general weakness, imtil nearly a fortnight after his admission. 
On June 13th the patient complained that in walking his knees gave way 
under him. On the following day sudden flexion at the knees whilst 
walking became more frequent ; his feet felt heavy, and seemed as if 
** they were glued to the groimd." For some days the tingling sensations 
which he had formerly experienced began to extend, and they gradu- 
ally invaded the feet, the legs, and ultimately the thigh& In the 
superior extremities these sensations ascended as high as the arm, and 
during this ascent the forearm felt as if it were surroimded by a tight 
bracelet, whilst the part below this line seemed as if it were benumbed by 
cold. On the 14th and subsequent days walking became more and more 
difficult, and on the 17th the patient was imable to raise his feet, and on 
mining a few steps they trailed on the ground, but were never projected 
forwards in a disorderly manner. When lying on his back in bed he 
was imable to raise either lower extremity firom the mattress, and 
4 
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experienced great difficulty in flexing the thigh slightly on the peWis. 
In the effort to turn on his side he could move the trunk, but could not 
draw the legs after it In the upper extremities he could still grasp a 
little, but could neither raise his arms to the horizontal position, nor 
maintain them in that position when raised by the observer. He com- 
plained of a feeling of stiffness in his fingers, and they felt, when he 
tried to move them, as if surrounded by a bandage. There was no 
fever, no pain either in the limbs or along the vertebral column, no 
headache, and no contractures or convulsions. There was some degree 
of blunting of sensibility in the soles of the feet. The intelligenoe 
wa» clear. The reflex reactions were lost The visceral functions were 
normally performed, although the appetite was not very good. 

June 20th. — The lower extremities were almost completely paralysed, 
and although the movements of the upper extremities were not entirely 
lost, the patient was imable to make use of his hands for any purpose. 
The tingling which was formerly localised in the distal segments of the 
extremities was now felt around the thorax and at the base of the neck. 
The patient also complained of a painful constriction round the chest, and 
on examining the chest, it was found that breathing was carried on by an 
elevation movement, whilst the movement of lateral expansion was lost 
The epigastrium fell in slightly during inspiration, and was protruded 
during expiration. The patient's speech was somewhat broken, and his 
cough was wanting in energy. 

June 25th. The muscles of both lower and upper extremities were 
almost completely paralysed, and the patient was unable to maintain a 
sitting posture without support. The abdominal muscles still contracted 
feebly, the intercostal muscles were paralysed, and the diaphragm was 
now manifestly implicated, respiration being carried on chiefly by the 
action of the cervical muscles. Respiration was frequent, and there 
was marked dyspnoea ; the voice was broken and feeble, and the cougfa 
had so little energy that expectoration was next to impossible. The 
masticatoiy muscles were feeble, the tongue could hardly be pro- 
truded, and articulation was thick, but the muscles of the face and eye- 
balls were not appreciably affected, although the patient complained 
of tingling and stiffness of the cheek. The paralysed muscles and 
nerves still reacted readily to the electrical (faradic) current The 
reflex reactions were completely lost, but there was no retraction of 
the tendons, no contracture, and no convulsions. The sense of pain and 
of temperature and the electrical sensibility were not affected, but the 
muscular sense was lost in the feet and toes, and tactile sensibility was 
diminished in the distal segments of the limbs. The patient complained 
of a feeling of torpidity and numbness in the limbs which he compared 
to the effect of severe cold, and he also stated that his limbs were always 
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Tery cold. The limbs felt likewise cold to objective examination, and 
the feet felt to the observer's hand at a cadaveric temperature. The 
patient died suddenly in the afternoon as he was being propped up, by 
his own desire, to have some food. 

Autopsy, —The results were chiefly negative. Strong adhesions were 
found between the visceral and costal pleurae on both sides, and portions 
of the lungs were abnormally airless and friable, but there were no 
tubercles. The most careful microscopic examination of the spinal cord 
by Bourguignon, Gubler, Robin, and Landry failed to detect any evidence 
of morbid change either in the grey or white substance of the spinal 
cord. The nerve trunks were not examined. 

In this case again is encountered the question whether the paralysis 
is to be regarded as having been caused by the pneumonia itself or by a 
diphtheritic or other septic poison absorbed through the ulcerated surface 
left by the blister. For our own part we have no hesitation in adopting 
the latter of the two views. Pneumonia is a comparatively common 
disease, and yet out of the thousands of cases which must be observed 
annually all over the country, no mention is now made of paralysis as 
following it, while, in striking contrast to it stands diphtheria, inasmuch 
as in every epidemic a very considerable proportion of those attacked 
suffer afterwards from more or less of paralysis. Now, although the 
above case was reported by Landry, yet the patient was under the care 
of Qubler,* and he added a few words of commentary to Landry's report^ 
and his views of the nature and clinical affinities of the affection are so 
important as to deserve to be quoted. '* I would ask," he says, " if our 
ease of extenso-progressive paralysis is not closely allied to the paralysis 
occurring after diphtheria, which has been specially described by BreTX)n- 
neau. Trousseau, Lasagne, Maignault, etc., and of which new examples 
are being recorded every dayl Does this last paralysis appertain ex- 
clusively to diphtheria ? Are the symptoms absolutely pathognomonic, 
or is it at least the appanage of septic diseases 1 By no mean& I have 
lately seen great general feebleness arise during convalescence from an 
ordinary follicular sore throat — guttural herpes. . . . The kind of 
paralysis which follows diphtheria is thus a secondary effect of a great 
variety of diseases which have the effect of exhausting the nervous 
system, of impoverishing the constitution, and of lowering the level of 
the organic forces, all of these being conditions favourable for the pro- 
duction of permanent disorders of innervation." Although we are not 
inclined to adopt the whole of Gubler's views, yet it is important to 
notice that both he and the other instructed physfcians who had watched 
the course of the paralysis in the case reported by Landry, recognised 
the identity of its clinical features with those of diphtheritic paralysis, 

< See Leadry, Loe. eit, p. 488. 
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and that they were fully convinced that the two diseases owned one 
common pathology. If we now transfer the four cases of paralysis after 
pneumonia with complication to the group of diphtheritic or septic»mic 
paralysis — for our present knowledge does not enable us to draw a 
distinct line of division between the two — and the case of uncomplicated 
pneumonia to the alcoholic variety, pneumonia disappears, as we believe 
it ought to do, from our list of causes of this disease. Whooping-cough 
is another disease which ought not to be admitted into the list of causes 
of this form of paralysis on the strength of the single case (90) recorded 
by M5bius. It is less likely that such a common disease as 
whooping cough should give rise to paralysis in one exceptional 
instance, than that the attack, which was an unusually protracted 
and severe one, should have been complicated by a diphtheritic acre 
throat, the presence of which had been overlooked. In epidemics of 
diphtheria it is not imcommon to find, as will be hereafter shown, that 
persons who have not suffered from sore throat or other symptoms of the 
disease, may be attacked by a paralysis, which conforms in every respect 
to the diphtheritic variety, just as in epidemics of scarlet fever, persons 
who have not suffered from any of the symptoms of the disease may be 
attacked by acute disquamative nephritis. And if an attack of diph- 
theria may assume a latent form in an otherwise healthy person, much 
more is it likely to pass unobserved when it accompanies a disease having 
such marked symptoms of its own as whooping-cough. It is, indeed, veiy 
likely that many of the cases here included amongst those which have 
arisen from unknown causes, really owe their origin to a latent attack of 
diphtheria, and in two of these cases certain circimistances are mentioned 
in the reports which add greatly to the probability of the truth of this 
supposition. In the case (34) reported by Gru, a weakly child suffered 
from rigors, which seemed to mark the onset of some severe disease, but 
nothing remarkable was observed until twelve days later, when the first 
indications of paralysis appeared. It is very improbable that there was 
any direct connection between the rigors and the subsequent paralysiSy 
and the most reasonable supposition is that the child had in the interval 
passed through a slight and unobserved attack of diphtheria. In one 
of the cases (70) reported by Kahler and Pick, a girl, aged 12 yeaiSy 
was noticed to be fretful for about eight days, and for another eleven 
days she suffered from paroisthesise of the fingers and toes, at the end of 
which time the first symptoms of paralysis appeared, and proved fatal in 
eleven days. At the autopsy the tonsils, the glands at the root of the 
tongue, and the mesenleric glands were found enlarged. It appears to 
me that no rational interpretation can be given of the symptoms observed 
during the onset and course of the disease in this case, and the morbid 
changes foimd at the autopsy, except on the supposition that the patient 
had passed through a mild attack of diphtheria. 
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With regard to normal confinement as a cause of paralysis, it is more 
likely that the paralysis has been preceded by some slight degree of septi- 
caemia, than that it should result directly firom the normal act of parturi- 
tion. In a case of diffused paralysis, occurring three weeks after a normal 
confinement, which came recently under my own observation, and which 
will be hereafter described in greater detail, nothing could be discovered 
in the condition of the patient or in her circumstances, including the 
sanitary arrangements, which could accoimt for the paralysis, beyond the 
tsLct that she was a very rheumatic subject. At the onset of the paralysis 
the skin was bathed in a sour smelling and acid sweat, and there was a 
slight and transient swelling of some of the small joints of the hands, but 
there was no elevation of temperature and the pulse remained of normal 
frequency. Even in this case a latent septicsemia cannot be quite excluded, 
but, in the meantime, we shall leave the puerperal state in our list of 
causes of acute ascending paralysis, merely adding, that it acts, most 
probably, only in association with a co-operating factor like septicaemia 
or some constitutional taint. 

The cases which are ascribed to poisoning by malaria, perchloride of 
mercury, and carbon monoxide, we shall leave as they stand in the 
tables, merely remarking that if due consideration be given to the 
powerful activity of the carbon gas as a poison, even in small quantities, 
to its wide diffusion in nature, and to the ease with which it finds access 
to the organism, it is very probable that it plays a more important part 
in the production of acute paralysis than has hitherto been supposed. 

Rheumatism and gout are known to give rise frequently to a subacute 
and chronic paralysis, which is at the present attributed to a peripheral 
neuritis, and there are no good grounds for doubting that these poisons 
might, under certain circumstances, contribute to the production of acute 
ascending paralysis. But before admitting the presence of rheumatism 
or gout in any one case, it is very desirable that the evidence upon 
which the diagnosis is founded should be carefully scanned, for in the 
recognition of no other disease is an error so likely to be committed as 
in these. Hardly ever does a case of pachymeningitis, locomotor ataxia, 
chronic myelitis, peripheral neuritis, especially the alcoholic variety, or 
tertiary syphilis come imder our observation, but the patient, and, 
unfortunately, often also his medical attendant, has been labouring 
under the impression that the accompanying neuralgiform pains have 
been of rheumatic origin, and if the pain is found anywhere below, or 
even near, the ankle, it is held that the presence of gout is no longer to 
be disputed. When, for example, a man suffering from chronic disease 
of the bladder complains of an associated pain in the heel or sole of the 
foot, it is immediately assumed that the cause of it is a gout, of which 
the poison has not had sufficient activity to attain to its favourite site in 
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the big toe; and when a patient suffers from numbness, tingling or 
shooting pains in the extremities as a result of over-eating and over- 
drinking, he is supposed to be suffering from that most mythical of all 
diseases, suppressed gout And after all, in searching for the causes of 
this disease the question to be determined is not so much whether the 
patient has a rheumatic or gouty constitution, but what are the co-opera- 
ting circumstances which have helped to develop acute paralysis in a 
person having such a constitutional taint. To adopt the usual 
phraseology, rheumatism and gout must be regarded as predisposing 
causes, but at present we want to ascertain the exciting causes. 

Bearing these remarks in mind, let us now examine the cases which 
are said to have been caused by rheumatism and gout In the case (49) 
reported by L^vy, the paralysis is said to have been ushered in by head- 
ache, vertigo, and vomiting, which the author conjectures to have been 
of rheumatic origin, but on what grounds he makes this supposition is 
not apparent These symptoms are much more similar to those which 
accompany the onset of an acute disease like diphtheria than to rheu- 
matism, and the course pursued by the subsequent paralysis is by no 
means unlike that of the diphtheritic variety. It must be admitted 
that the report of the case is much too meagre to enable us to arrive at 
any certain conclusion with regard to the nature of the cause ; but it 
may be safely asserted that there is no evidence to show that it 
resulted from rheumatism. In the case (54) reported by Oalestri the 
patient had previously suffered from an attack of rheumatic fever and 
endocarditis, which left behind an insufficiency of the mitral valves. 
The patient was a fireman, who was exposed to changes of weather, 
and the paralysis was accompanied, in addition to the usual parsestheain, 
by pains along the vertebral column. Now pain over the spinal column 
itself is not a symptom of acute ascending paralysis ; but in alcoholic 
paralysis the muscular masses on each side of it are so tender that the 
paii^ caused by slight pressure over them is easily mistaken for spinal 
tenderness, and we strongly suspect that this was a case of alcoholic 
paralysis in a man who was suffering from cardiac disease, this being a 
combination by no means unusual With regard to these two cases, 
then, it may be safely asserted that they do not afford any evidenoe 
whatever that there is a direct connection between rheumatism and 
acute ascending paralysis. Now, although there are grounds for believing 
that the first of these cases was an example of diphtheritic^ and the 
second of alcoholic paralysis, yet we prefer not to put any great 
reliance upon such meagre reports, and will therefore place these oases 
in the category of those which have arisen in the absence of any 
known cause. In the one case (35) in which the paralysis is attributed 
to a gouty taint, the patient, a gentleman, aged 60 years, is said to have 
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Buffered from mental worry and bodily over exertion. The paralysis, which 
was alight in degree, and only lasted a few days, was ushered in by 
seyere pains and dragging in the loins, and the onset was accompanied by 
mental confusion. There is a possibility that in this case the temporary 
paralysis was due to a slight cerebral seizure, but if this view be set on 
one side, then alcoholic excess is the next most likely cause of it. How 
frequently do we find that when men have to go through an unusual 
amount of mental worry and bodily exertion they haye recourse for aid to 
alcoholic stimulants, which have the double effect of blunting the. sensi- 
bilities of the mind and giying a fictitious feeling of strength. Be this 
as it may, the eyidence in favour of the opinion that there was any direct 
connection between gout and the paralysis in this case is so very slight 
that we shall place it also in the category of the cases which have arisen 
in the absence of any ascertained cause. 

In considering the cases which have been attributed to syphilis, it 
must be remembered that syphilitic subjects are exposed, like the general 
community, to the other conditions which originate ascending paralysis, 
and it must not, therefore, be too hastily inferred that the antecedent 
syphilis is in all cases the real cause of the affection. In the case (81) 
reported by myself, for example, there can be no doubt that the patient 
had suffered from syphilis ; but, like other women of her class, she had 
also consumed large quantities of ardent spirits, and it is quite likely 
that the paralysis was the effect of the latter rather than of the former 
poison. The same remark applies to the case (58) reported by Westphal, 
in which the paralysis occurred in the course of tuberculosis. I have 
observed two or three cases of alcoholic paralysis in persons who were 
the subjects of chronic phthisis, and I see no reason to doubt that an 
acute ascending paralysis may be set up by alcoholic excesses in such 
subjects. With these remarks we shall leave the cases which are attri* 
bated to syphilis and tubercle as they stand in the tables. 

Turning now to the abuse of alcohol as a cause of acute ascending 
paralysis, we find, as already mentioned, that the disease is expressly 
ascribed to this agent in five cases, and considering all that we now 
know of the activity of this poison in causing sub-acute and chronic 
forms of paralysis, there are no good grounds for doubting that it was 
the active cause in all the acute cases that are ascribed to it It is, 
indeed, highly probable that we may go a good deal further than this, 
and surmise that alcohol was the active cause of the paralysis in many 
of the cases attributed to such an insufficient cause as exposure to cold, 
or as sexual excess, more especially when, as in the case (28) reported 
by Bablon, the offence is committed with such disgusting accessories as 
to show that the patient had for the time lost all his self-respect In 
passing in review the cases in which no adequate cause is mentioned in 
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the reports, it will be held that probability is given to the supposition 
that the paralysis has resulted from alcoholic excess, provided one or 
more of the following circumstances are present; these are — (1) That 
the occupation of the patient exposes him to the temptation of frequent 
drinking. (2) That the patient has led an irregular life in other ways. 
(3) That he has suffered from profuse sweats and diarrhoea. (4) That 
he has suffered from a previous attack, from which he had made a 
partial or complete recovery. (5) That the attack had begun at the 
end of December or beginning of January — the festive season. (6) That 
in the description of the symptoms, mention is made of the presence 
of tenderness of the muscles, elicited either on pressure over 
them, or on voluntary exertion. (7) That '* cramps'' are one of the 
symptoms. (8) That in the progress of the paralysis, bulbar symptoms 
are either absent or occupy a subordinate position. And (9) that 
the paralysis has pursued a comparatively favourable course. Our 
justification for applying some or all of these circumstances as tests in 
fieiYour of alcohol as a cause of this disease might very well be challenged, 
but as it is not here pretended that anything more than a certain degree 
of probability — slight in some, and somewhat strong in other cases — can 
be made out in favour of this agent, we do not deem it necessary to 
enter upon a defence of these tests. For after all, the question of 
whether alcoholic excess is or is not a frequent cause of acute ascending 
paralysis can only be settled by fresh observations, and some good will 
have been done if this discussion will have directed the attention of 
subsequent observers to the absolute necessity there is for subjecting the 
habits and antecedents of the patient to the closest scrutiny. 

But now to proceed with a review of the cases themselves. In Wal- 
ford's first case (3) the patient slept in an outrhouse in wet clothes, a 
circumstance which at least suggests that he had led an irregular and 
vagrant life, even if it does not prove that he had been drinking to 
excess. When two days afterwards the paralytic symptoms appeared he 
suffered from *' fidgets," which is a muscular parsesthesia frequently met 
with in alcoholic subjects. Mention is made of difficidty of articulation 
and whispering voice, but bulbar symptoms did not form a prominent 
feature of the case. In Walford's second case (4), two (10 and 11) of 
Landry's, and one (21) of Kussmaul's cases, all of which are attributed 
to exposure to cold, the reports are too meagre to enable us to come to 
any probable conclusion as to their cause, and we shall pass them over. 
Of the cases (24 and 25) reported by Cromes do Valle, there is nothing 
in the circumstances or symptoms of the first which will enable 
us to form even a guess as to the nature of its cause, while in the second 
double pneumonia is the one assigned, but, as has already been pointed 
out, an alcoholic complication is by no means improbable. In 
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Bablon's case (28), the very grossness of the act to which the paralysis 
is attributed would lead us to expect that the patient had been drinking 
to excess at the same time, but as none of the symptoms noted are 
characteristic of alcoholic paralysis, it would be unsafe to come to any 
definite conclusion. In the case (32) reported by Handfield Jones the 
patient is said to have been exposed to a chill when perspiiing freely. 
He suffered from numbness and parsesthesiao of the fingers and toes, 
symptoms which are almost always present in alcoholic paralysis, 
although they are not peculiar to it ; there were no bulbar symptom's, 
and the paralysis pursued a very favourable course, the legs only 
remaining feeble at the end of eight weeks. This case looks yery like 
a moderate degree of alcoholic paralysis. 

In Caussin's case (33) the statement that pressure in the region of 
the vertebral column was painful shows most probably that the muscles 
were tender, but the other symptoms described do not help us to a conclu- 
sion. Of the two cases (35 and 36) reported by Russell, the first, said to 
have been caused by a gouty constitution, has already been considered and 
placed amongst the cases which arose from unknown causes. The second 
case the observer attributes to sexual excess, but the facts that although 
the paralytic attack began in July the patient's lower extremities were 
feeble since the previous Christmas, that he suffered greatly from cramps 
in the calves, that there were no bulbar symptoms, and that partial 
recovery took place in six months, point strongly to alcohol as a cause. 
The next case we notice is the one (45) reported by Reincke. There is 
nothing definite to guide us in his occupation or what is told of his 
habits, but the muscles were tender to pressure and there was great 
hypersesthesia of the arms ; there were no marked bulbar symptoms, 
although diplopia is mentioned ; and the paralysis ended in recoveiy in 
five months. The three cases (50, 51, 52) reported by Bernhardt are 
probably all of them due to alcoholic excesses. The second case (51) 
was avowedly the result of excessive drinking of beer, and it is already 
included amongst the alcoholic cases. In the first case (50) a merchant 
who had been unfortunate in business had suffered five years previously 
from an attack of difficulty of swallowing, accompanied by an uncertain 
and staggering gait, from which he recovered, and four years later he 
had an attack of catarrhal jaundice. On January 1st he was seized 
with copious diarrhoea, and a week later he had perspired profusely 
during the night and went out next morning lightly clad, and to this 
act of imprudence the paralysis is attributed. But surely the history 
of alcoholic excesses is clearly written in this catalogue of his ailments. 
When the paralysis began the patient suffered from pains in the calves of 
his legs and from tenderness of various parts of the body on pressure, no 
bulbar symptoms were noted, and, the degree of paralysis being very 



58 

severe, the patient made only a partial recovery in twelve months. 
In Bemhardt's third case (52) the attack is said to have begun in the 
beginning of January, after exposure to cold, but no mention is made of 
the patient's habita The muscles were tender to pressure, no bulbar 
symptoms were noted, and the patient made a partial recovery in two 
month& 

In Eisenlohr's case (53) the patient suffered a few years pre- 
viously from a painless motor weakness of both arms, from which he 
made a good recovery, and his last attack is said to have been caused by 
exposure to cold whilst the body was over-heated after dancing all night. 
The attack was ushered in by lancinating pains in the lower extremities, 
but no mention is made of muscular tenderness ; bulbar symptoms were 
absent, and the patient made a complete recovery in ten weeks. In one 
(59) of the cases reported by Westphal it is expressly mentioned that 
there was no alcoholism, but nevertheless the symptoms are by no means 
unlike those of alcoholic paralysis. The attack began about the middle 
of January. The muscles were tender to pressure, and on exertion. 
Bulbar symptoms were absent, and the patient died from a complica- 
tion of bronchitis. The most notable symptoms which preceded the 
paralysis in van der Yelden's case (64) were diarrhoea and great weak- 
ness of the extremities, symptoms which are by no means unlike 
those caused by chronic alcoholism, and the fact that the attack 
occurred in January points to the same cause. But inasmuch as the 
paralysis was accompanied by fever — the temperature varying from 99*3* 
to 102*7*F. — and the patient died in delirium, whilst the most 
characteristic symptoms of alcoholic paralysis, like muscular tenderness, 
are not mentioned, it would be unsafe to pass a judgment regarding the 
cause in this case, and we shall consequently pass it over. In Eahler 
and Pick's second case (71) the patient was a butler, who committed 
sexual excesses, and led an irregular life in other ways ; and although it 
is stated that he was not an habitual drunkard, yet this is quite com- 
patible with his having indulged in occasional heavy excesses. The 
attack of paralysis began in the middle of December by sensations of 
coldness and numbness of the lower extremities, symptoms which are 
almost invariably present in alcoholic paralysis, although not peculiar to 
it, the lower extremities are alone mentioned as having been paralysed, 
and the patient made a complete recovery in three months. In Finney's 
case (76) an unmarried woman left her home in company with a male 
companion, and on returning three weeks later she could hardly stand. 
Considering the circumstances under which this woman had left her home^ 
and the large quantities of raw spirits habitually used by the peasants and 
working classes generally of Ireland, it might at once be inferred that 
this was a clear example of alcoholic paralysis, even although the 
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observer states that apparently there was no alcoholic excess. It must, 
howeyer, be confessed that none of the symptoms most characteristic of 
alcoholic paralysis are mentioned, that difficulty of deglutition formed a 
prominent feature of the case, and that the paralysis pursued an 
imusually rapid course for an alcoholic affection. It is not likely that 
this woman would have lived, during her absence from home, in the midst 
of typically sanitary conditions, and it is quite possible that she may have 
been exposed to the poison of diphtheria, and that she returned home to 
die of a post-diphtheritic paralysis, to which the symptoms observed 
appear to me to correspond more closely than they do to the alcoholic 
variety. This case will, consequently, be passed over, as having 
probably not been caused by excessive drinking. Of the three cases 
(81, 82, 83) recorded by myself, the last two, and probably also the first, 
were to my mind undoubted examples of alcoholic paralysis. The case 
of the first patient has already been considered, and although it is left 
amongst the cases of syphilitic origin, yet the known habits of her degraded 
class render it quite as likely to have been the result of alcoholic excesses 
The second case (82) I only saw once, and no history of her antecedents 
could be ascertained, but the flaccidity of her lower extremities, her 
dropped ankles and toes, and her loud outcry on the slightest pressure 
being made on the muscular masses, or on passive movements being 
communicated to her limbs, are so indelibly impressed upon my mind 
that I have as little hesitation in pronouncing the case to have been alco- 
holic paralysis as if I were examining the patient at this moment In 
my third case (83) the patient had, before his attack, led a very irregular 
life, and he had contracted sores on the penis, but which were not 
considered to have been of the natiire of true chancre by so skilful an 
observer as Mr. Whitehead, whose patient he had been for many years. 
Knowing the subtlety of the S3rphilitic poison, however, I was myself 
inclined to doubt the correctness of this opinion, and I must confess 
that at the time I regarded the paralysis as being of syphilitic origin. 
But the patient has since got married, and is leading a steady and tem- 
perate life. He is the father of several healthy children without a trace 
of constitutional taint, and on scanning the report of the case now, 
supplemented as it is by my recollections of the symptoms, I have no 
hesitation in pronouncing it to have been a clear example of alcoholic 
paralysis. In the case (84) reported by Jacoby, the patient was 
a merchant who is said to have had to travel much, to have 
become obese, and to have led an irregular life. The sensory 
symptoms noted are often present, although they are not peculiar 
to alcoholic poisoning, and although the paralysis terminated fataUy, 
yet it pursued a comparatively chronic course, and there were no 
bulbar symptoms. In this case, therefore, the most probable surmise is 
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that it owed its origin to alcoholic excesses. In the case (91) recorded 
by my friend, Dr. Dixon Mann, the patient was a hawker. Now, during 
a ten years' work in the large out-patients' department of the Royal 
Infirmary, hawkers, both male and female, have come under my 
observation and treatment by the score, and I do not think I am doing 
ftny injustice to the class in saying that I have never known one of them 
to have been of sober, habits, certainly I cannot recall one to my 
recollection at present In Dr. Mann's case the attack began about the 
middle of January, the patient complained of cold sensations in the legs, 
symptoms which are more characteristic of alcoholic paralysis than of 
almost any other form of peripheral neuritis, and there were no bulbar 
8ymptom& (Edema of the ankles and albuminous urine were present, 
and these are frequent accompaniments of chronic alcoholism. Opposed 
to this view are the facts that it is expressly stated that there was no 
alcoholic excess, showing that strict enquiry had been made into 
the man's habits ; that the muscles were not tender to pressure ; 
and that the paralysis pursued a rapidly fatal course. A still stronger 
objection to the alcoholic theory in this case is that Dr. Mann, in whoso 
judgment and knowledge respecting such a point, I have the utmost 
possible confidence, still maintains that the paralysis in his patient was 
not caused by excessive drinking. The case, therefore, must be left 
amongst those which have arisen from unascertained causes. 

To sum up the result of our analysis, then eight cases (G, 19^ 
23, 26, 34, 61, 70, 90,) can, with considerable probability, be attributed 
to the poison of diphtheria or septicaemia, for it is difficult to separate 
the two; and seventeen cases (25, 32, 33, 36, 40, 45, 50, 51, 52, 53, 59, 
71, 73, 76, 77, 81, and 82,) to alcoholic excesses, making together, 
twenty-five cases. Pneumonia and whooping-cough, as well as rheumsr 
tism and gout, now disappear from our list, although it is admitted that 
the last two poisons may act as pre-disposing causes. Leaving the 
cases which arise from variola (5 cases), typhoid fever (4 cases), measles 
(2 cases), syphilis (8 cases), tubercle (I case), the puerperal state (2 cases), 
malaria (I cane), splenic fever (1 case), rabies (1 case), perchloride of mer- 
cury (2 cases), and carbon monoxide (1 case) — 28 in number — ^as they 
stand in the tables, and adding them to the 25 which have been caused 
by diphtheria, septicaemia, and alcohol, we get 53 out of the 90 total 
cases as having resulted from the most usual causes of peripheral 
neuritis, whilst the remaining 37 cases may be grouped together as 
having resulted from unascertained causes. 

Symptoms, — The clinical course of acute ascending paralysis may be 
divided into three stages, which, although not distinctly marked off from 
one another, are yet useful for the purposes of accurate description. 
These are : (1) The period of invasion. (2) The period of advancing 
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paralysis ; and (3) The period of regressing paralysis, or of convalescence 
in the cases which survive. ^ 

(1) Invasion. — Premonitory symptoms, consisting chiefly of different 
sensory disorders, may precede the full development of paralytic pheno- 
mena for a varying period of a few hours to several months. A stage of 
invasion was present in 27 out of the 90 cases here collected, and in the 
remaining 63 cases, essentially the same symptoms as those of the 
invasion period were noted, but as they were accompanied or promptly 
followed by paralysis, they cannot be regarded as premonitory of the 
disease. The most frequent symptoms observed in the initial stage are 
certain disorders of the cutaneous sensibility, such as numbness, tingling, 
formication, and other parsesthesiso, affecting chiefly the tips of the 
fingers and toes, and the peripheral segments of the extremities generally. 
Actual pain, however, is sometimes present. It may appear as a 
diffused aching of the limb, or as an acute and lancinating pain shooting 
along the course of the chief sensory nerve-trunks of the extremities, or 
as localised over one large trunk, like the sciatic nerve, which is then 
foimd to be tender to pressure. Shooting pains may also be felt in the loins, 
or passing as a girdle round the body. In jone case (68), caused by acute 
poisoning with perchloride of mercury, ansesthesia of the extremities was 
noted some hours before the onset of the paralysis. Vaso-motor and 
secretory disorders are present in the form of " deadness," or the condi- 
tion named by Raynaud *^ local asphyxia,'' of the fingers and hands, which 
are then deadly cold, and covered with a clammy sweat Another group 
of symptoms which form a prominent feature of the disease even at this 
early period, are the feelings which always accompany muscular 
weakness, such as great fatigue on slight exertion, langour, and 
heaviness of the limbs. The presence of these symptoms renders 
it probable that the stage of paralysis had already commenced, although 
the loss of motor power had not been distinguished from the general 
weakness which accompanies the onset of most acute diseases. Other 
symptoms met with, and which must most probably be attributed to 
irritation of the nerves of muscular sensibility, are pains caused by the 
slightest active or passive movements of the body, pains and tenderness 
of the muscular masses, and especially of those of the calves, pains 
shooting from the gluteal region to the head, and heaviness of the verte- 
bral column. To the same class of symptoms also belong such pheno- 
mena as fidgets, great restlessness, and stiffness of the muscles of the 
neck, which are occasionally mentioned amongst the premonitory signs 
of the disease. The loss of appetite and general malaise which usually 
accompany the onset of acute diseases are also mentioned, but there 
is no fever, and beyond fretfulness, observed in a girl (Case 70) who had 
probably suffered firom a slight attack of diphtheria, no psychical dis- 
orders have been recorded. 
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The duration of the premonitory symptoms varied, as ab:eady 
mentioned, from a few hours to yveral months. In 18 oases out 
of the 27 in which these symptoms had been noted the period 
of invasion lasted only from a few hours to 12 days, and as there 
is nothing in the duration of the first stage in these cases to separate 
them from ordinary cases of post-febrile and other forms of acute mul- 
tiple neuritis they do not demand further consideration at present. The 
remaining nine cases, in which the premonitory symptoms lasted from 
17 days to several months may profitably be subjected to further analysis. 
In Landry's case (6), which we have supposed to have been caused by the 
poison of diphtheria or septicaemia, the premonitory symptoms are said 
to have lasted six weeks, an unusually long period for such an acute 
case. A reference to the report of the case in previous pages will 
show that the patient had suffered from a severe attack of pneu- 
monia, for which he was treated by emetics, bleeding, blistering, 
and low diet. At the end of two months he returned to his work 
as a pavior, but was obliged to desist at the end of a week, owing 
to general weakness and tingling sensations in his fingers and toe& 
During the subsequent month the patient only complained of general 
weakness. The sensory disorders appear to have been in abeyance 
until they reappeared with greater intensity a few days before the onset 
of the paralysis. Two suppositions may be made with regard to the 
development of the symptoms in this case. The first is that the tingling 
sensations complained of during the week whilst the patient was atwork 
were caused by cold acting directly upon enfeebled and imperfeotly 
nourished peripheral nerves, and that the actual neuritis did not begin 
until a few days before the appearance of decided paralysis. The second 
supposition is that the neuritis began during the week in which the 
patient was at work, and that on desisting there was a partial arrest of 
the disease, to be followed by a final and fatal recrudescence of it a 
month later. But there is nothing in either of these suppositions to 
contradict the view that the case was an example of peripheral neuritis 
residting from the poison of diphtheria or some other allied animal 
poison. Three (36, 73, and 77) out of the nine cases had resulted most 
probably from alcoholic excess ; and in these the premonitoiy stage lasted 
three weeks, several months, and two months respectively. It is^ 
however, veiy usual to meet with a protracted first stage in alcoholic 
poisoning, and such symptoms as numbness, tingling, and coldness of 
the hands and feet, and great fatigue on exertion may come and go for 
years before the accompanying weakness attains to such a degree that it Is 
recognised as a paralysis. In one case (74) the paralysis was the result 
of syphilis, and the premonitory stage lasted for the unusually long 
period of four weeks, but a case of multiple neuritis in a syphilitic 
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subject was recently under my observation, in which the onset of paralysis 
was preceded for some weeks by numbness and tingling of the ulnar 
fingers and inner borders of the hands, thus showing that the above 
case is in no way exceptional. In one case (30) the paralysis was caused 
by a single exposure to the fumes of carbon monoxide, and yet the pre- 
monitory symptom of pain along the sciatic nerve lasted 17 days before 
the onset of paralysis, or at least before it was recognised ; but when we 
come to consider more closely the action of this gas in causing peripheral 
neuritis, it will be seen that this case also is not exceptional. The 
remaining three (27, 38, and 64) of the nine cases resulted from 
unknown causes, and the premonitory stage lasted three or four months, 
one month, and two months respectively. In the first two of 
these cases the symptoms, taken as a whole, rather point to alco- 
holic excess as being the cause of the disease, and if that be true, 
there would be nothing unusual in their having a protracted first 
stage. In the third case the premonitory, or at any rate the ante- 
cedent, symptoms consisted of an exhausting diarrhooa and weakness, 
but there are no grounds for believing that the diarrhoea and its 
attendant weakness formed part of a commencing nervous disorder in 
the same sense as do numbness and tingling of the extremities. It is, 
however, possible that both of these symptoms as well as the subsequent 
paralysis had resulted from prolonged exposure to a poison like alcohol. 
But whatever view may be taken of the nature of this case there is 
nothing exceptional or unusual in the presence in it of a prolonged 
condition of disease antecedent to the onset of the paralysis, and nothing 
to contradict the opinion that the paralysis was itself the immediate 
result of an acute multiple neuritis. 

(2) The Stage of Paralysis, — The sensory symptoms which accom- 
pany the motor paralysis being a mere continuation of the sensory 
disorders of the premonitory stage we shall describe them first. Out 
of the 90 cases here collected sensory disorders are not mentioned in 
fourteen cases, and in five cases (34, 39, 65, 72, 86) it is distinctly stated 
that sensibility was intact, or that there were no marked sensory dis- 
orders. In a sixth case (78) it is stated that sensory symptoms were 
absent, but it is one of the three reeervM for special consideration. Of 
the fourteen cases in which sensory disorders are not mentioned, nine 
belong to Landry, and he simply refers to the cases without describing 
them in detail, and in four more of these cases (42, 49, 56, and 92) the 
clinical record is brief and imperfect, so that there are no grounds for 
believing that disorders of sensation were absent in any of these cases, 
although they are not mentioned. The two remaining out of the 
fourteen are, one (60) carefully recorded by Westphal, which is of 
doubtful origin, and another (89) reported by Ourschmann, which began 
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in the course of typhoid fever, and which proved fatal seven days after 
the first rigor, so that under these circumstances the patient would soaroelj 
be able to describe subjective disorders of sensibility like numbness 
and tingling. Of the five cases in which it is distinctly mentioned that 
sensory symptoms were absent the first occurred in a child of eight years 
of age, most probably after a latent attack of diphtheria, which proved 
fatal in a few days ; the second began after an attack of measles, and 
terminated fatally in eleven days ; the third arose in a syphilitic subject, 
and proved fatal in nine days ; the fourth began during convalescence 
from typhoid fever, and death occurred on the sixth day ; while the 
fifth was accompanied by fever at its onset, the paralysis reached its 
maximum intensity in seven days, and remained more or less stationary 
for the next four weeks, when the patient died from an attack of croupous 
pneumonia. All of these cases then belong to the group of post-febrile 
paralysis, and it can hardly be doubted that they own a common pathology 
with diphtheritic paralysis. The general conclusion we come to then is, 
that in 71 out of the 90 cases here collected sensory disorders were pre- 
sent ; that in 14 cases they are not mentioned, but inasmuch as the 
clinical record of these cases is imperfect in other ways there are no 
grounds for believing that they were absent ; and that in 5 cases only 
is it distinctly stated that there were no sensory disorders, these last 
cases having the common characteristics that they arose suddenly as a 
sequel to an acute fever, and that the course of the disease was rapid in 
all and fatal in four of the cases. 

The description of these sensory disorders need not detain us long. 
They consist of the formication, painful creeping, numbness, tingling, feel- 
ings of pressure in the fingers, and the other paraesthesise in the extremities 
already described as occurring in the premonitory stage. Pain is a frequent 
symptom ; it is often situated in the extremities, and is then described 
simply as an aching of the limbs, or more usually as a darting or 
lancinating pain that shoots along the course of the principal nerve- 
trunks, which are found tender to pressure. The pain is at other times 
described as a severe dragging in the loins, as a painful band passing 
round the chest, or as a painful sensation of constriction passing round 
the oesophagus. In a few cases mention is made of the presence of 
hypersesthesia, and in all of them the muscles were tender to pressure^ 
and it is not improbable, therefore, that the excess of feeling was really 
seated in the muscles, and not in the skin. In one or two oases pain 
is mentioned as occurring only on exertion, and in them it probably 
results from excess of the muscular sensibility ; in one of the cases it 
is accompanied by great restlessness. Pain along or in the neighbourhood 
of the vertebral column is mentioned in three cases, and heaviness of the 
vertebral column in one. Heaviness of the vertebral colomn is a 
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symptom of muscular weakness, while pain in its neighbourhood is most 
probably due to tenderness of the erector muscles of the spine, for in one 
case (33) it is distinctly stated that the pain was elicited by ** pressure 
in the region of the vertebrse.'' Coldness of the extremities is a symptom 
occasionally mentioned, and in one or two cases the hands, or the hands 
and feet, are said to have been deadly cold, and covered with sweat 
Varying degrees of diminution of cutaneous sensibility are frequently 
present. The diminution is sometimes described simply as a blunting 
of the cutaneous sensibility, or of the tactile sense ; or as a diminution 
of the cutaneous sensibility, or of the sensibility to pain and touch. In 
one case (70), Kahler and Pick found an inability to distinguish small 
differences of temperature; and in another (71), delayed sensibility to 
pain and a separation of painful and tactile impressions are mentioned, 
and it is very probable that a careful examination would elicit the presence 
of these symptoms in most case& The muscular sense is said to have 
been lost in a few cases, and analgesia was noted in two (26 and 28), 
while incomplete anaesthesia of the extremities is mentioned in one case 
(28), and complete anaesthesia of them in about 10 per cent of all the 
cases. Visceral pains are not often mentioned, but one patient com- 
plained of pain in the epigastrium, and another suffered from cardialgia. 
The special senses also are only very rarely affected, but in one case the 
sense of smell is said to have been diminished ; in a second, tinnitus 
aurium is mentioned ; in a third, amblyopia ; and in a fourth, hemia- 
nopsia. It is difficult to know what significance to attach to these 
symptoms, but from the long intemperate habits of the patient (77) 
affected by hemianopsia, it is very possible that the ascending paralysis 
was accompanied by thrombosis of a branch of the occipital artery, and 
consequent softening in the occipital lobe. 

Paralysis is generally announced by great weakness of the lower 
extremities, which soon increases to such a degree that the patient is 
unable to walk or stand without support. For a short time longer the 
patient may be able to execute, when lying down, the individual move- 
ments of the legs, but this power is soon lost ; and in a few days, or 
even a few hours, every trace of motor power may become abolished in 
the lower extremities. The legs now lie extended on the bed, while 
the anterior parts of the feet and toes assume the dropped positions im- 
posed upon them by the action of gravity and by the pressure of the 
bedclothes ; the limbs lie flaccid and powerless, there is no resistance to 
passive movements, and there is complete absence of muscular tension 
and contractures. 

During the progress of the paralysis in the lower extremities, the 
upper extremities are attacked. Delicate actions, like those required in 
writing, become first affected ; the gross grasp then becomes feeble, and 
5 
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soon lost ; the hands drop at the wrists; and the movements at the elbow 
and shoulder are successively attacked, and soon rendered impossible. 

The muscles of the trunk are now invaded, and the power of sitting 
up in bed is soon lost ; while weakness of the abdominal muscles renders 
feeble and inefifective the acts of coughing, sneezing, and defaecation ; 
and even the power of rotating the head or raising it from the pillow 
may be lost from paralysis of the muscles of the neck. 

In 41 out of the 90 cases, the muscles supplied by the cranial motor 
nerves were implicated. The symptoms caused by paralysis of the 
muscles of the head may be grouped together under the name of bulbar 
symptoms, if it be understood that this term is used merely for descrip- 
tive purposes, and that no theory with regard to the localisation of the 
lesion is implied. Of the bulbar symptoms, difficulty in swallowing is 
the most frequently observed, being present in nearly half of the 41 oases 
in which the muscles supplied by the cranial nerves were impli- 
cated. It is generally described as a difficulty or as a slight difficulty 
in swallowing, but in five cases the inability to swallow was com- 
plete. Difficulty in swallowing may depend upon various condi- 
tions. The first act of deglutition is rendered difficult by paralysis 
of the tongue; a second difficulty is caused by the regurgitation of 
fluids which occurs in paralysis of the soft palate; a third by the 
passage of fluids and particles of food into the glottis when the epiglottis 
is paralysed or even becomes anaesthetic ; but when mention is made of 
complete inability to swallow, it may be assumed that the pharynx and 
oesophagus were paralysed. In one case only (24) is it stated that the 
pharynx and oesophagus, and in another (49) that the epiglottis and 
oesophagus, were paralysed. Paralysis of the soft palate is indicated in 
five cases by the presence of such symptoms as nasal speech and regurgi- 
tation of fluids through the nose. In one case (22) the uvula was 
distorted to the right ; in a second (65) it was directed to the left, and 
the reflex irritability of the soft palate was sluggish ; while in a third (6) 
there was complete immobility of the soft palate. Disorder of articula- 
tion is mentioned in 12 cases. It is described in some caftes as a diffi- 
culty of articulation, and in others as an embarrassment of speech, or, 
it is said that the speech was indistinct or like that of a drunken person. 
Disorders of articulation, as apart from defects in vocalisation, may be 
caused by paralysis of the tongue, lips, or lower jaw. Double fiusial 
paralysis was present in five, and paralysis of the tongue, as evinced 
by inability to protrude it beyond the lips, in three cases. Mastication 
is said to have been feeble or difficult iu three cases, while the mas- 
seters along with the orbicularis oris, were paralysed in one (85), and 
the lower jaw dropped in another case (83). Paralysis of the muscles of 
mastication, and of the face and tongue, are variously combined in 
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different cases, so that it would be difficult to say how much of the 
disorder of articulation present in any case is to be attributed to the 
one and how much to the other, and to attempt the analysis would 
be a profitless task. In a case reported by Westphal (60), the patient 
was attacked by sudden speechlessness and paralysis of the right 
side of the face ; but although this mode of onset looks like a cere- 
bral attack, yet the subsequent implication of the muscles of both sides 
of the face, and of those of the tongue and pharynx, and the fact that no 
gross lesion was found in the brain on post-mortem examination, seem to 
indicate that the lesion was situate in the bulbar centres or nerves rather 
than in the hemisphere of the brain. In two cases (60 and 72) the 
patient could not open his mouth completely. It is difficult to know 
what importance to attach to this symptom, as it might have depended 
upon paralysis of the depressors of the lower jaw, spasm of the masseters, 
or inflammatory thickening of the temporo-maxillary articulation, but it 
would be useless to discuss the question at length here. 

In addition to the nasal quality imposed upon the voice by 
paralysis of the soft palate, vocal disorders were present in six cases, 
which must with probability be attributed to interference with the action 
of the laryngeal muscles. We say with probability because an indistinct 
or feeble voice, which are the descriptive terms most usually employed, 
may have resulted from commencing paralysis of the muscles of respiration. 
In one case (58), however, the voice is said to have been hoarse, and in 
another (43) there was complete aphonia, and it is almost certain that 
these symptoms were caused by a partial or copaplete paralysis of the 
adductors of the vocal cords. Paralysis of the ocular muscles was 
present in five cases. The paralysis is indicated in two cases, by the sub- 
jective symptom of diplopia, in a third by external strabismus, in a fourth 
by double ptosis, and in a fifth by ptosis of the right eye, and double 
strabismus. Inequality of the pupils was present in two cases. 

If the disease advances further the muscles of respiration are attacked; 
the breathing becomes embarrassed ; the epigastrium falls in instead of 
being curved outwards during inspiration, from paralysis of the diaphragm ; 
the movements of lateral expansion of the chest soon fiskil, and tiie breathing 
becomes of the upper costal type, being carried on wholly by the extrinsic 
muscles of respiration ; but after a short struggle these soon cease to act, 
and the patient dies from asphyxia. 

Paralysis of the respiratory muscles occurred in every one of 53 
cases which terminated fatally, although information with regard to the 
state of the breathing during life is only given in 33 of these cases, and 
respiratory difficulties are mentioned as having been present in 1 1 out of 
37 cases which recovered, either partially or wholly. It is sometimes 
definitely stated that certain of the muscles of respiration were para 
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1 jsed, while at other times it is said that the breathing was embarrassed, 
or that the patient suffered from dyspncea, and, in occasional cases, from 
violent dyspnoaa or orthopnoea. In one case (71) the respirations are 
said to have numbered as high as 50 in the minute before death, but as 
the evidences of purulent bronchitis and cddema of the lungs were 
found post mortem, it is likely that this high degree of acceleration of 
the breathing was due to the complication of bronchitis. In contrast 
with the above is another case (61) in which the respirations only 
numbered 20 in the minute a short time before death by respiratory 
paralysis. We believe that the mean of these two extreme cases will 
represent fairly accurately the degree of acceleration to be usually found 
in the breathing some hours before the fatal termination. In 
an acute attack of alcoholic paralysis which we had the opportunity 
of observing a few days ago, the diaphragm was all but paralysed; 
the power of expansion of the chest was nearly lost, the difference 
in the circumference of the chest, between the maximum of inspira- 
tion and expiration, being only a quarter of an inch; the breath- 
ing was shallow, and of the upper costal type ; and the respirations 
numbered 33 in the minute. There was, however, none of the violent 
respiratory struggle which is observed in cases of spasmodic and cardiac 
asthma, bronchitis, and other diseases of the lungs and air passages. 
The patient lay flat on her back ; the countenance, if somewhat dusky, 
was calm and tranquil, and although the breathing was accelerated, and 
the epigastrium had fallen in and was only slightly protruded during 
inspiration, while the action of the upper part of the chest was somewhat 
heaving, yet the respiratory disorder could have been very readily over- 
looked by a careless observer, and it is only one specially instructed in 
such cases that would have been likely to have foreseen that the patient 
was within a few hours of death. The condition of the breathing in this 
case may, we believe, be taken as a fair type of what occurs in most 
other fatal cases. In two cases (60 and 64) the presence of Cheyne- 
Stokes' respiration is mentioned as a terminal phenomenon. 

So far we have only attended to the symptoms which arise from 
the invasion by paralysis of successive and widely diffused groups of 
muscles, but let us now attend to the characteristics of the paralysis, as 
it affects individual parts. 

Disorders of reflex action always accompany this form of paralysis. 
With regard to the cutaneous reflexes, information is given only in 24 
out of the 90 cases here collected. In two of these (82 and 85) it is 
stated that the reflex of the sole, and in one case (87), that the cutaneous 
reflexes generally were retained. In four out of the remaining 21 cases, 
the reflex of the sole is stated to have been lost, and in one case the 
reflexes of the sole and cremaster were absent, while in 2 cases it is 
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stated generally that the reflexes were diminished, and in 14 that they 
were lost. 

No mention is made of the condition of the knee-jerk before the pub- 
lication of Westphal's (60) papers in 1876, inasmuch as before that date 
the value of this reaction as a sign of disease had not been ascertained. 
Since that time mention is made of the state of this reaction in 16 cases, 
and in all of these the knee-jerks were completely lost, but in one case 
(88) they soon reappeared. 

There is no statement which is so persistently made in books as 
that the electrical reactions remain normal in this disease, but an 
analysis of our cases will show that it rests upon very slender evidence. 
The electrical reactions were noted in 32 only of our 90 cases. In 12 
of these 32 cases there is a general statement as to the state of the 
electrical reactions without specifying the kind of current employed ; in 
1 1 cases the nature of the reaction to the faradic current is alone men- 
tioned ; and in other 9 cases the reactions obtained from both currents 
are reported. Of the 12 cases in which the electrical reactions are 
alone mentioned they are said to have been lost in three (64, 84 and 
92), diminished in one (85), and normal in 8 cases. But a careful 
examination of the reports of the cases in which it is said that the 
electrical reactions were normal leads one to the conviction that in most 
of them, at least, the faradic current was alone used as a test, so that 
all these cases prove beyond doubt is that in them the faradic irrita- 
tability of the affected nerves and muscles was not markedly diminished. 
Of the 11 cases in which the faradic irritability of the nerves and muscles 
was alone noted it is said to have been normal in 8, diminished in 1, 
and lost in 2 cases. The 9 cases in which both faradic &nd galvanic 
reactions were both noted deserve to be considered with some degree of care. 
In one of Bemhardt's cases (50) the electrical reactions were normal for eight 
days, but during the further progress of the case the faradic contractility 
became progressively diminished, and ultimately completely lost in the 
peroneal muscles and extensors of the foot. In the muscles which failed to 
respond to the faradic current the galvanic reactions passed through diffe- 
rent phases of activity, in which a brief period of diminution was followed 
by successive stages of great increase, gradual diminution, disappearance, 
and reappearance with gradual increase, to end, so far as the observations 
go, in a final stage of increased activity. There is, however, no mention 
made of the degree of sensitiveness manifested by the muscles to the 
respective poles on closure and opening, but enough is said to prove 
conclusively that in this case some of the nerves and muscles manifested 
the complete reaction of degeneration. A confirmation of this opinion 
is to be found in another way. The mechanical irritability of the 
muscles most affected was increased in degree, and a blow over one of 
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them was followed by a contraction which reached its maximum intensity 
slowly and then gradually disappeared, this being the kind of contraction 
to be obtained in muscles which have undergone a considerable degree 
of degeneration. In the above patient the stage of paralysis is said to- 
have lasted only seven days, but convalescence was slow, and at the end 
of twelve months the patient had double ankle drop and the movements 
of the upper extremities were feeble. The symptoms bear the stamp of 
alcoholic poisoning and the electrical reactions obtained correspond with 
what is usually met with in severe cases of this form of paralysis 
Bernhardt*s next case (51) was also an example of alcoholic paralysis^ 
and the stage of paralysis lasted twelve days, but the patient made a 
fair recovery in two months, so that the degree of paralysis was not very 
profound. In this case the faradic irritability is alone mentioned, and 
it is included amongst the cases in which the reactions to this current 
were normal, although the author admits that they were probably 
diminished in the interossei muscles. In another of Bemhardt's cases 
(52) the nerves and muscles most affected gave diminished reactions to 
both the faradic and galvanic currents, and in this case the presence 
of the partial reaction of degeneration may safely be assumed. 
The case was probably also one of alcoholic paralysis ; the stage of 
paralysis is said to have lasted only two days ; but convalescence was 
slow, and only very imperfect recovery took place in two months, while 
the muscles of the hands had undergone atrophy. These three cases of 
Bemhardt's are here mentioned in detail, because we imagine that they 
may, so far as the electrical reactions are concerned, be taken as types of 
all the other cases of this disease in which recovery takes place. The 
first of these cases was an example of a profoimd degree of paralysis with 
a protracted stage of convalescence, and in it the complete reaction 
of degeneration was noted; the third was an example of a moderate 
degree of paralysis, with a corresponding duration of the stage of oon- 
valescence, and in it the partial reaction of degeneration was observed, 
while the second was an example of a minor degree of paralysis, followed 
by a short stage of convalescence, and in it the reactions were found to 
have been normal, or nearly so. 

Let us now turn to Westphal's cases, and these also will be here 
examined in detail, partly because of their intrinsic importance, and 
partly because he was the first author to. lay down the dictum that in 
Landry's paralysis the electrical reactions are normal. In his first ease 
(58) it is stated in the tables that the electrical reactions were normal, but 
on referring to the original report of the case we find it stated that 
both the faradic and galvanic reactions were repeatedly tested in the course 
of the disease, by Remak, and found normal. The competence of the 
observer in this case is beyond doubt, and the observations themselyes 
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acquire additional signifioance from the fact that although the disease 
proved fatal in the usual way hj asphyxia, yet the paralytic stage lasted 
for the comparatively long period of 28 days. The patient had an attack of 
hsemoptysis three years before the onset of the disease, and at the autopsy 
grey tubercle was found scattered throughout both lungs ; and notwith- 
standing that the electrical reactions were found normal, we see no 
reason to doubt that it was an example of the peripheral neuritis which 
is now known to occasionally accompany tuberculosis. In WestphaFs 
second case (59), the faradic irritability was repeatedly tested, but the 
galvanic irritability was only once tried at the beginning of the disease, 
and at a time, therefore, in which a degenerative reaction could not be 
expected to be present This case is then included amongst those in 
which the faradic irritability was alone observed, and WestphaFs 
remaining two cases (60 and 61) belong to the same category. 

In the case (66) reported by Jaff<S, the electrical reactions, examined 
by Erb, were at first normal, but as the case progressed the faradic 
contractility of some of the nerves and muscles became gradually dimi- 
nished and finally lost The galvanic irritability of the muscles was 
also diminished, but there was no reversal of the normal formula of 
contraction in the muscles. The most remarkable feature about this 
case, which was probably an alcoholic paralysis in a syphilitic subject, 
is that the faradic irritability was lost in a patient who died at the 
end of ten days from the onset of the first premonitory symptoms. 
In Kahler and Pick's first case (70) the faradic reactions were normal, 
but there was a slight diminution of the galvanic reactions in some of the 
muscles of the lower extremities, but without change of formula. The 
case was probably of diphtheritic origin, and the paralytic stage only 
lasted eleven days. In their second case (71) the faradic and galvanic 
reactions were normaL This case was one of alcoholic paralysis, which 
could only have been of a moderate degree of intensity, as the patient 
recovered completely in three months. In Schulz and Schultze's case 
(74) the faradic contractility was lost, and the galvanic reactions gave 
the degenerative formula. The lesion occurred in a syphilitic subject ; 
the stage of paralysis lasted 23 days, and the gradual recovery that 
was taking place was interrupted by an attack of bronchitis, which 
proved fatal. In Myrtle's case (77) the galvanic irritability was lost 
The case was one of alcoholic poisoning, and the paralytic stage lasted 
forty days. The last case of this group is the one reported by Dr. Dixon 
Mann (91), and in it the faradic and galvanic reactions were found 
normaL The cause of the disease was doubtful, but it pursued a rapidly 
fatal course, the paralytic stage only lasting five days. To sum up the 
result of our analysis of these nine cases, the faradic and galvanic irrita- 
bility manifested, in two cases (50 and 77) the complete reaction of 
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degeneration, and in three (52, 66, and 74) the partial reaction of 
degeneration, while in four cases (58, 70, 71, 81) the reactions to both 
currents were normal. These last cases show that the electrical reactions 
may remain normal when, as in two of the cases (70 and 81), the disease 
runs an acute and fatal course, and when, as in another case (71), the 
paralysis is not so profound in degree, but that the patient makes a 
moderately quick recovery; but there is nothing anomalous in these 
cases, on the theory that the disease is a peripheral neuriti& The fourth 
case (58) shows that a paralysis may prove fatiil by implication 
of the respiratory muscles, when an electrical examination has proved 
that the nerves and muscles of the extremities are not profoundly 
affected by the disease, although there is a widely diffused and complete 
paralysis for the time. And here again there is surely nothing very 
anomalous or surprising, and nothing which would lead us to separate 
this case in its pathology from cases of peripheral neuritis, with which 
it is clinically allied. Putting together the 12 cases in which informa- 
tion is obtained about the electrical reactions generally, and the 11 in 
which the faradic reactions are alone mentioned, the irritability is said 
to be lost in five, diminished in two, and normal in sixteen cases. It 
may be assumed that a complete reaction of degeneration was present in 
the five cases in which the reactions were lost, and a partial reaction of 
degeneration in the two in which it was diminished. In the 
sixteen cases in which the; electrical irritability was said to have been 
normal, the faradic current was alone used as a test in by far the 
majority of the cases ; but retained faradic irritability is quite com- 
patible with the presence of that inversion of the normal formula of 
galvanic contractility which constitutes the reaction of degeneration in 
its partial form ; and it is this partial form of degenerative reaction 
which is probably most frequently met with in cases of peripheral 
neuritis. A survey, therefore, of all the cases in which information is 
obtained with regard to the electrical reactions in Landry's paralysis 
proves that the statement made in books as to their being always 
normal is unfounded, and a further study of peripheral neuritis will con- 
vince us that the absence of any alteration in these reactions in a few 
cases is not so anomalous a condition as has hitherto been supposed. 

In acute ascending paralysis the general health is, as a rale, good, 
and it is quite exceptional for the disease to be ushered in or accom- 
panied by fever, but it is very probable that a slight rise of temperature 
occurs in most fatal cases during the stage of respiratory paralysis. 
The slight elevation of temperature which occurred in Cases' 64 and 
73, may admit of this explanation. In the case reported by Qom- 
bault (47), fever, for which it is difficult to find an explanation, is 
said to have been present during the first week, and in the case re- 
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ported by Galestri (54), fever and diarrhoea came on in the course 
of the disease, but as the patient died 18 days after the paralysis 
Ceased to progress, from an attack of acute gastro-enteritis, and as 
he had previously su£fered from an attack of acute rheumatism, 
and evidences of endocarditis, pericarditis, and hypertrophy of 
the heart were found after death, the febrile symptoms and diarrhoea 
must be regarded as being due to some complication. In one of West- 
phal's cases (58) the patient had a rigor in the course of the paralysis 
and the temperature rose to 40*4 ^G. and continued afterwards to be of 
remittent type, but these symptoms found an ample explanation post 
mortem in the presence of grey tubercle being scattered throughout 
both lungs. In Curschmann's case (89) of paralysis occurring in the 
course of typhoid there was high fever. 

The functions of the bladder were disordered in 14 cases. In 
Landry's case the bladder is said to have been distended, and in four 
cases retention of urine was present. In three cases incontinence 
of urine is mentioned ; in two, the bladder or its sphincter is 
said to have been paralysed ; and in four cases the bladder is 
said to have been weak, feeble, or slightly affected, or the mine 
to have been passed with difficulty. It is most likely that in the 
majority of the cases the bladder was only secondarily afifected by the 
inability of the patient to aid the expulsive efforts, owing to paralysis 
of the abdominal muscles and the diaphragm. And even when in- 
continence is said to have been present, it is possibly only the inconti- 
nence of an over-distended bladder. In one case (88) in which the stage 
of paralysis lasted twenty-nine days, and of convalescence five weeks, 
the patient is said to have been impotent. Mention is made of disorders 
of the functions of the bowels in seventeen cases ; in nine the bowels 
were obstinately constipated ; in two diarrhoea was present ; in two 
there was incontinence of fseces ; in two the sphincter is said to have 
been paralysed ; and in the remaining two cases the sphincter is said to 
have been slightly afifected, or weak. It is very probable that at least 
the constipation is caused, not so much by paralysis of the muscular 
coat of the bowels, as by the inability of the patient to strain, owing to 
advancing paralysis of the abdominal muscles and diaphragm; but 
incontinence of fseces is most probably due to direct implication of the 
sphincter in the paralysis. 

The condition of the pulse is mentioned in eleven cases, and in fre- 
quency it will be seen to have varied from 62, the lowest, to 160 as 
the highest number of beats in the minute. In one of the cases reported 
by Eahler and Pick (71), for example, the pulse beat at the rate of 80 in 
the minute during the first days of the paralysis, but rose to 160 before 
death, and it is very probable that this case may, so far as the rate of 
the pulse is concerned, be taken as a type of most fatal cases. 
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Trophic disorders do not form a prominent feature of the disease. In 
one case (61) a slight bed sore had formed on the sacrum, and in another 
(53) the joints of the left hand were swollen. In a third case (41) 
numerous purpuric spots appeared on the toes, but it is probable that 
both the purpura and the paralysis were the result of the infection of the 
patient by syphilis five years before the attack. The occurrence of 
trophic changes in the muscles will be discussed when we come to 
describe the stage of convalescence. The only vaso-motor disorder men- 
tioned, besides the coldness of the extremities already described, occurred 
in one case (77), and consisted of patches of vascular congestion, like the 
taches c^r^brales of epileptic seizures. 

Psychical disorders are almost always absent, the mind being in by 
far the majority of cases quite clear and calm to the last In one 
case (16), however, the patient is said to have been apathetic ; in a second 
(35) there was mental confusion, and in a third (45) sleeplessness. In 
one case (73) the patient was delirious ; and in another (64) delirium 
passed into sopor ; while in a case of alcoholic paralysis (77) the patient 
had epileptiform seizures, and I passed into a rambling and semi-conscious 
condition. 

The complications which occur in the course of the disease are not 
numerous. In one case (22) there was dulness of both apices of the 
lungs and a sudden discharge of stinking pus ; in a second (3) there was 
loss of appetite and diarrhoea ; in a third (39) an attack of pneumonia 
developed near the fatal termination ; in a fourth (59) rhonchi were heard 
over both lungs ; in a fifth (54) hypertrophy of the heart was noted in 
association with mitral insufficiency, enlarged spleen, diarrhoea, and fever, 
and death resulted from acute gastro-enteritis ; and in a sixth case (73) 
the urine was albuminous. 

(3) The Stage of Convalescence. — This stage does not demand a length- 
ened description. The paralysis may cease to advance at any stage of 
its progress, and even after the most threatening symptoms of respiratory 
paralysis have become established, and then after a stationary period of 
from a few hours to two or three weeks, improvement sets in, and motor 
power is gradually regained, the muscles last attacked being the first to 
recover, so that recovery takes place in the reverse order tnj that in 
which the muscles were implicated. The muscles of respiration, and of 
the head and face, first recover motor power, then in succession the 
muscles of the abdomen, the erectors of the spine, the larger muscles 
which pass from the trunk to the limbs, the muscles of the proximal 
segments of the limbs, and finally those of the distal segments. A stage 
of convalescence was established in 36 out of the 90 cases here ooUected. 
In one case (86), convalescence was interrupted at the end of four weeks 
by an attack of pneumonia, which proved fatal. In another oaae (48) 
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death was caused seven years after the occurrence of the paralysis from 
cancer of the abdomen, but convalescence can hardly be said to have 
been interrupted by an inter-current disease in 'this case. The 
duration of the stage of convalescence has varied from a few days to one 
or two years, and it is worthy of note, that neither the duration of 
the convalescence, nor the completeness of the recovery bear any 
relation to the apparent danger of the symptoms during the paralytic 
stage. In Case 50, for example, the stage of advancing paralysis is said 
to have lasted only 7 days, and the muscles of the extremities appear 
alone to have lost their motor power, yet the patient could not stand 
without support at the end of 12 months. The case (87) reported by 
Sorgeufrey forms a strong contrast to the above. In it the paralysis 
lasted 4 days only, but not only were all the limbs paralysed, but 
there was loss of voice, difficulty of deglutition and of articulation and 
dyspnoea, and yet complete recovery took place in 7 days. If it be said 
that in Sorgenfrey's case the disease must have been, from its transitory 
character, functional and of the nature of hysteria, we may take the case 
(90) reported by MObius, and which is an undoubted example of Landry's 
paralysi& The stage of paralysis lasted for the comparatively long period 
of 24 days, and in addition to the muscles of the extremities those of the 
neck were paralysed ; the voice was weak, and even the diaphragm was 
completely paralysed, and yet the patient made a complete recovery in two 
or three months. The truth is that the length of the stage of convalesence 
must depend upon the degree .of morbid change which takes place in the 
affected nerves and muscles, while the danger to life depends upon the 
wide diffusion of the paralysis and upon the implication of muscles 
necessary to life, like those of respiration. 

We have already seen that it is persistently stated in books that the 
electrical reactions are normal in this disease, and another statement as 
frequently made and equally unfounded with it, is that the muscles do not 
undergo active atrophy. In the stage of paralysis a large number of the 
muscles of the body are so uniformly attacked, and especially those of 
the extremities where wasting of them is best observed, that it is difficult 
to distinguish active atrophy from the general wasting which accompanies 
all acute diseases. The limbs are so flaccid that they assume the positions 
imposed upon them by the action of gravity, checked only by the rigidity of 
the bones and the action of the ligaments, and thus the distortions 
that occur when a few only of the muscles are paralysed, are absent 
And when the stage of convalescence is comparatively short the recovery 
of motor power proceeds more or less uniformly, so that the distortions of 
the limbs which occtur in chronic muscular atrophies do not form a pro- 
minent feature of the case. But that these distortions are present in the 
cases in which the stage of convalescence is protracted there can be no doubt. 
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and we believe they will be found in almost all oases if carefully looked 
for. Be this as it may, we find in the case recorded by Gumming (40), 
in which the stage of convalescence was very prolonged, that the 
main en griffe persisted at the end of two years. In the cases reported 
by Gombault (47 and 48), again the stage of convalescence was pro- 
longed, and in the first there was persistent atrophy of some of the 
muscles, while in the second atrophy of the muscles of the hands and 
feet appeared at the end of three-and-a-half mouths, and the consequent 
deformities persisted. In one of the cases (50) reported by Bernhardt 
the patient had double ankle-drop at the end of twelve months, 
while in a second (52), atrophy of the muscles of the hands 
was noted. At the onset of our analysis, we reserved three cases out 
of the 93 here collected for special consideration, and two of them (78 
and 79), which are reported by Schultze, we now propose to consider. In 
these cases the paralysis pursued an ascending course, and terminated 
fatally by respiratory paralysis at the end of six months in the one and 
of seven months in the other. The chief characteristics, however, of these 
cases to the mind of the reporter are that some of the affected muscles had 
undergone atrophy, and that the nerves and muscles manifested the 
reaction of degeneration on electrical examination. He believes 
that the presence of these symptoms justifies him in separating 
his cases from Landry's paralysis, and in placing them in a class of 
their own, which he proposes to name "ascending atrophic paraly- 
si&" Now a careful examination of the reports of these cases 
proves to our mind that they are clear examples of what we now 
regard as multiple neuritis, the one arising in a syphilitic subject and 
the other from unknown causes ; and we believe that such cases are 
connected by every variety and degree of intermediate form with the 
acute cases which are regarded as forming the type of acute ascending 
paralysis, and in which the muscles do not undergo recognisable atrophy, 
and the nerves and muscles do not give abnormal electrical reactions. 

Coursey Duration, and Terminations, — The statement usually made 
with regard to the advance of the paralysis in this disease is that it 
pursues an ascending course, this being qualified by the admission that 
in occasional cases the course is a descending ona The assertion, 
respecting the ascending course of the disease, is either true or not true, 
according to the sense in which the term is employed. The word 
'' ascending *' was used by Landry simply for the purposes of clinical 
description, and what he implied by it was that the paralysis first attacked 
the muscles of the peripheral segments of the limbs — the small muscles 
of the hands and feet — and then gradually ascended to the muscles of 
the proximal segments, and finally to those of the trunk, and in this sense 
he correctly used the word " centripetal " as a synonym for " ascending.** 
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The muscles, according to Landry,* are attacked in the following order : 
(1) the muscles which move the toes and feet, then the posterior 
muscles of the thigh and pelvis, and lastly, the anterior and internal 
muscles of the thigh ; (2) the muscles moving the fingers, the hand, the 
arm upon the scapula, and lastly, the forearm upon the arm ; (3) the 
muscles of the trunk ; and (4) the muscles of respiration, and then those 
of the tongue, pharynx and oesophagus. Now although the order in 
which the muscles are invaded, may vary considerably in individual cases, 
even amongst those which are supposed to pursue a typically regular 
course, yet we believe that the order assigned by Landry is as correct as 
any single description can be expected to be, and if so, the term ascending, 
in the sense of centripetal, is not an inapt one. This term has, however, 
acquired a secondary meaning for which there is no warrant whatever, 
and which makes it convey a quite erroneous idea when applied 
to this disease. The term ascending, which was used by Landry as a 
clinical description, is transformed so as to prop up a theory as to the 
anatomical seat of the disease. By the use of this word it is tacitly 
implied, although perhaps not often openly expressed, that the muscles 
are invaded in the order in which they are innervated from the spinal 
cord, the disease beginning at its lower part, and gradually ascending 
until the medulla is reached. This general statement is supplemented 
by the subordinate assertion that the paralysis sometimes begins in the 
upper extremities, and then pursues a descending course, the implication 
being that the muscles are invaded in the order in which they are 
innervated from the cord passing from above downwards. Now it is 
true that this anatomical meaning of the words ascending and descending 
may be quite correctly applied to certain forms of central myelitis, but it 
is not true that they can be applied, as thus defined, to describe 
correctly the course of the symptoms in Landry's paralysis. 

In 47 out of the 90 cases here collected, no mention is made of 
paralysis of the muscles supplied by the bulbar nerves. In 15 out of 
these 47 cases it is merely mentioned generally that the paralysis pursued 
an ascending course, or that the extremities were feeble, while in 20 
cases it is stated either that the lower extremities were the first to be 
paralysed, or that they were more profoundly affected than the upper 
extremities. In 10 of these cases the lower and upper extremities appear 
to have been attacked simultaneously. In one case (36) the lower 
extremities were alone affected ; and in another (40) the upper 
extremities were attacked before the lower. In 43 out of the 90 cases, 
some at least of the muscles supplied by the bulbar nerves were paralysed. 
In 30 of the 43 cases the lower extremities were the first to be implicated ; 
in 26 of these the upper extremities were attacked next, and the bulbar 

* Landry (D.X Xoc. cit. (6X p. 487. 
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nerves last ; in one case (58) the upper extremities and bulbar nerves 
were simultaneously attacked ; and in the three remaining cases (61, 72, 
and 85) the bulbar nerves were implicated before the upper extremities. 
In seven of these 43 cases the lower and upper extremities were simul- 
taneously attacked, and the bulbar nerves were the last to be invaded. 
In the remaining 10 cases the bulbar nerves were implicated at the onset 
of the symptoms ; in one (18), the legs were the next to be attacked, and 
the arms last ; in two (29 and 34), the arms were second and the legs last ; 
in one (60), the arms and legs were simultaneously attacked after the bulbar 
nerves; and in two (39 and 51) the limbs were invaded at the same time as 
the bulbar nerves. This analysis, imperfect though it be, shows conclu- 
sively that the paralysis does not pursue an ascending or a descending 
course in the sense that the muscles are attacked according to the order in 
which they are innervated from the spinal cord ; that the word ascending 
is only applicable to the course of the disease in the sense of centripetal 
assigned to it by Landry ; and that the word descending is erroneous as 
descriptive of the symptoms either in the anatomical sense that the 
muscles are attacked according to the order in which they are innervated 
from the spinal cord from above downwards, or when used as the opposite 
of centripetal to imply that the muscles of the trunk are the first and the 
peripherally placed muscles the last to be attacked. 

With regard to the duration of the disease, the cases in which it 
proved fatal must be considered apart from those which recovered. Out 
of the 90 cases here collected, 52 died during the stage of paralysis, and 
38 made a partial or complete recovery, and of the last group three died 
from an intercurrent disease during the stage of recovery, and one many 
years later. In 28 out of the 52 fatal cases bulbar symptoms were pre- 
sent In 16 of these the bulbar nerves were attacked last, and the stage 
of paralysis is said to have lasted from two days to several months, the 
average being 40 days; in 8, they were the second to be attacked, 
and the paralysis lasted from three to 28 days, the average duration 
being 14 days; while, in 4 cases, they were the first to be attacked, 
the stage of paralysis lasting from three to 14 days, the average being 
8 days. In 24 out of the 52 fatal cases no bulbar symptoms are 
mentioned, and in these the stage of paralysis is said to have lasted from 
three days to several months, the average being 13 day a Of the 38 
cases which recovered, 12 made a partial and 26 a complete recovery. 
Of the 12 cases which made a partial recovery, the stage of paralysis 
lasted from two days to two months, and the average duration was abont 
16 daya With regard to the duration of the stage of convalescence iu 
the cases which made a partial recovery, the patients remained under 
observation for a variable period of frt)m a few weeks to a few years. In 
three of these cases death was caused by an intercurrent disease during 
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the stage of recovery ; in the first case (54) the paralysis ceased to pro- 
gress at the end of a month, and the gradual recovery which began was 
interrupted at the end of 18 days by an attack of acute gastritis, which 
quickly proved fatal ; in the second (74), the stage of paralysis lasted 23 
days, and the convalescent stage was interrupted at the end of another 21 
days by a fatal attack of bronchitis ; and in the third (86), the stage of 
paralysis lasted seven days, and the convalescent stage was interrupted, at 
the end of four weeks, by a fatal attack of pneumonia. In one (10) of 
these 12 cases the stage of paralysis is said to have pursued an acute course, 
but the length of time during which the patient remained under obser- 
vation is not stated. In two (51 and 52) of the cases the stage of 
paralysis lasted 12 and 2 days respectively, but the patients remained 
under observation during the stage of recovery only for a period of two 
months each, and it is, therefore, probable that these patients had sub- 
sequently made a complete recovery. Other cases which may have made 
a complete recovery are one (36) in which the stage of paralysis had 
lasted 10 days, and only partial restoration took place in six months; 
and another (45) in which the stage of paralysis lasted 28 days, and 
partial restoration was efifected in 5 months. Four cases remajn out of 
the 12 in which partial recovery had taken place. In one of them (40) 
the stage of paralysis lasted 2 or 3 weeks, and at the end of two years 
the main en griffe persisted ; in the second (47) the stage of paralysis 
lasted a month, and at the end of a prolonged period some of the muscles 
remained persistently atrophied ; in the third (48) the stage of paralysis 
lasted only 5 days, but atrophy of some of the muscles of the extremities, 
with consequent deformities of the hands, was found 7 years later, when 
the patient died of abdominal cancer ; and in the fourth (50) the stage 
of paralysis lasted only 7 days, yet at the end of a year the patient could 
not stand without support, and the hands were deformed. In these four 
cases, then, it is dear that some of the muscles had become permanently 
atrophied and paralysed, and yet in two of them the stage of paralysis 
only pasted 5 and 7 days respectively, so that there does not appear to 
be any direct proportion between the length of the stage of paralysis and 
of that of convalescence. In the 26 cases which made a complete recovery 
the stage of paralysis varied from 2 days to six weeks, the average dura- 
tion being about 13 days. The stage of convalescence lasted from 14 
days (11), or a few days (35), to a period of 7 (80) or 9 months (2), but 
in the great majority of cases complete recovery took place in from 2 to 
5 months. It has already been shown that bulbar symptoms were 
present in 29 out of the 53 fatal cases, and it may now be stated that 
these symptoms were present in one only (51) of the 12 cases which made 
a partial, and in 6 of the 25 cases which made a complete recovery. It 
would appear, then, that bulbar symptoms were noted in about 56 per 
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cent of fatal cases, and in about 19 per cent of those which reoovered, 
thus showing that the presence of these symptoms adds to the gnmtj 
of the prognosis, although their appearance is by no means of fittal 
significance. 

With regard to the terminations of the disease, it has already been 

mentioned that 37 cases recovered either partially or completely, and 

53 died in the stage of paralysis. Enough has been said with regard to 

the terminations in the cases which recovered, and now it only remains 

for us to consider the mode of death in the fatal cases. In three of 

these cases the patients were slightly delirious before death, but the 

mode of dying is not mentioned. In the first case (22) there was a 

sudden discharge of stinking pus from the lungs a few days before the 

patient died, and syphilitic cicatrices of the liver were found post 

mortem, so that the patient may have died &om pjsemic infection. In 

the second (30), the paralysis resulted from exposure to the fumes of 

carbonic oxide, and it would therefore be complicated by great anaemia 

from destruction of the hsemoglobin ; and in the third (64), the patient 

was exhausted before the onset of the paralysis by a continuous 

diarrhoea which recurred before the fatal termination, and was then 

accompanied by a rise of temperature to 39*3** C, and whatever might 

be the nature of this diarrhooa it is to this complication most probably 

that the delirium was due. In one (77) of the fatal cases the patient 

died comatose. The patient had been addicted for many years to 

excessive drinking, and it is probable that at the end the paralysis was 

accompanied by a cerebral complication. 

In another (72) of the fatal cases the patient is said to have died 
from oedema of the lungs and paralysis of the vagus, but whether the 
mode of dying was by respiratory paralysis or cardiac failure is not 
stated. In seven crises it is simply stated that the disease proved fatal, 
but the mode of death is not mentioned. In the remaining 41 out of 
the 53 fatal cases death was caused by respiratory paralysis ; in two of 
these cases (58 and 61) the breathing before death is said to have been of 
the upper costal type, so that the extrinsic muscles of respiration were 
the last to be paralysed; in seven it is distinctly stated that the 
diaphragm was paralysed before the other muscles of respiration ; in two 
cases (76 and 84) it is said that the breathing before death was carried 
on entirely, or almost entirely, by the diaphragm, and in the remaining 
30 cases the patients are said to have died from suffocation or respiratory 
paralysis, but the order in which the respiratory muscles were attacked 
is not mentioned. The above analysis thus renders it clear that the 
natural termination of this form of paralysis, when fatal, is by asphyxia, 
and it is probable that, in by far the majority of cases, the diaphragm is 
the first respiratory muscle to be attacked, although it is likely that the 
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inieroostal muscles are at the same time more or less affected, while the 
extrinsio respiratory muscles hold out to the last 

Morbid Anatomy. — It has already been stated that out of the 90 cases 
here collected, 52 died and 38 made a partial or complete recovery. A 
reference to the tables will show that a post-mortem examination was 
obtained in 38 of the 52 cases that died during the stage of paralysis ; also 
in three cases that died from an intercurrent attack of acute disease 
during the stage of convalescence, and in one case that died from 
abdominal cancer seven years subsequent to the paralytic seizure, 
making in all 42 cases in which an autopsy was obtained. Now 
it is not necessary to pass all of these cases under careful review. Con- 
gestion of the cerebral and spinal membranes is said to have been present 
in several cases, but the mode of dying by asphyxia would cause con- 
siderable congestion of these membranes, and the appearance of 
distended vessels post mortem affords no evidence that the mem- 
branes were the subject of active disease. In cases recorded by 
Ollivier (1), Brochm (5), Landry (6), Leroy d'EtioUes (17), Pelle- 
grino-Levi (29), Leudet (31), Oulmont and Hayem (37), Bourdillat 
;39), Ghalvet and Kiener (43), Duchenne (46), Calestri (54), 
Westphal (58 and 59), Kahler and Pick (70), Finny (76), Ross (82), 
and Mann (91) — ^making, in all, 17 cases — the results were either 
entirely negative, or no evidence of disease beyond a slight degree of 
congestion of the membranes was discovered. In eight of these cases a 
careful microscopical examination was made of the nervous centres by 
skilled observers. So far as the evidence of these cases is concerned, 
then, it would seem to show that the symptoms of this disease are not 
caused by a primary lesion of the nerve centres, or, at least, not by any 
more profound lesion than a functional disturbance of them. In casea 
recorded by Pellegrino-L^vi (27), Bablon (29), Bernhardt (44), and 
Westphal (60), in addition to the nerve centres, some of the nerve roots 
and nerve trunks were examined, and found healthy, and in three of 
these cases a microscopical examination was made. In one of the 
oases reported by Walford (3), and the one recorded by Harley and 
Clarke (38), portions of the spinal cord were found to have undergone 
softening, but, as has been pointed out by Leyden, it is more likely that 
the softening had resulted from post-mortem changes than from disease. 

In one of the cases reported by Kussmaul (22), syphilitic cicatrices 
were found in the liver, and the cerebral dura mater was thickened, but 
the spinal cord was normal, and consequently this case may be added to 
those in which the results of the autopsy were negative, ioasmuoh as 
disease of the cerebral membranes, with secondary implication of the 
cortex of the brain, would not give rise to this peculiar kind of paralysis 
with loss of the reflex actions. 

6 
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Putting together the 17 cases in which the brain and sjunal coid 
were alone examined, the four cases in which the brain, cord, and peri- 
pheral nerves were examined, the two oases in which softening of 
portions of the cord were observed, and the one in which thickening of 
the cerebral dura mater was noted but the cord was normal, they make 
24 cases in which the results of the post mortem may be said to have 
been negative. 

The cases in which positive changes were discovered must now be 
subjected to careful analysis. In the case (30) of carbonic oxide poison- 
ing, reported by Leudet, the patient suffered during the initial stage from 
pain and tenderness over the right sciatic nerve, and signs of neuritis of 
that nerve were discovered at the autopsy, but the brain and spinal 
cord were found normal. In Gombault's case (48) the patient made a 
partial recovery, but atrophy of the extensors of the forearms and legs 
with consequent deformities, persisted for the remainder of life, death 
being caused seven years after the paralysis by abdominal cancer. On 
microscopical examination, Gombault found that the ganglion cells of the 
anterior grey horns were globular in form and contained an excess of 
pigment He also found degenerative fibres in the anterior roots, and 
islets of sclerosis with excess of connective tissue, in the nerves supplying 
the affected muscles. In one case (55) reported by Leyden, a small 
focus of disease was found in the right half of the medulla oblongata on 
a level with the nuclei of origin of the gloeso-pharyngeal, the vagus, the 
spinal accessory, and, in part, the facial nerves, while there was a rich in- 
filtration of cells and granules in the tissue surrounding the central canal 
of the cord. In a second case (56) the same observer found a cystic soften- 
ing of a portion of the cervical region of the cord with sclerosis of the tissue 
surrounding the central canal. In the case (57) recorded by D6jerine and 
Goetz, the spinal cord was found to be normal, but degenerated fibres with 
multiplication of nuclei were found in some of the anterior roots. From 
this case the authors argue that the primary disease began in the 
ganglion cells of the anterior horns, although the process was not of 
sufficient intensity, or long enough in duration to have left tracea of 
disease in the cells themselves. In a case (61) of post-diphtheritio 
paralysis, recorded by Westphal, the spinal cord was found normal, but 
the anterior crural nerve was found on section to present changes similar 
to those found by the same observer in the niusculoHspiral nerve in a case 
of lead paralysis. In a very important case (64) reported by van der Yelden 
and Leyden, certain foci of myelitis were found in the spinal cord, and 
in these the axis cylinders of the nerve fibres were found swollen. 
Some of the ganglion cells were found to be .swollen and pigrmented, 
while others were atrophied, but the cells did not manifest a multiplioa- 
tion of their nuclei. Minor changes were also met with in some of the 



88 

nerve trunks. In the case (65) reported by Eisenlohr morbid changes 
were found on a level with the third cervical and upper lumbar nervesi 
consisting of an accumulation of cells round the central canal and 
pigmentation of the ganglion cells of the anterior horns. Capillary 
hemorrhages were found in the medulla oblongata and pons, and 
minute foci in the pons in which there were an accumulation of 
lymphoid cells. In cases recorded by Comil and L6pine (69), Fox (73), 
Boss (81), and Immermann (86), minor changes were found m the cord, 
but the peripheral nerves were either bot examined or found healthy. 
In the case recorded by KUmmell (72) small hsemorrhagic foci were 
found in the pons, but the cord was normal. In the case recorded by 
Sohulz and Schultze (74), in addition to slight changes met with in the 
spinal cord, minor changes were observed in the peripheral nerves as well ; 
and in the case recorded by Hoffmann (85), evidences of inflammation of 
the cord and medulla oblongata and of their membranes were noted, while 
degenerative changes were likewise observed in the right facial nerve, 
but the other nerves were normal It would then appear that definite 
morbid changes of the spinal centres, nerve roots, or nerve trunks were 
observed in 15 of the 42 cases in which an autopsy had been obtained 
To find a change, however, in the nervous tissues is not enough; in order 
that the change may be regarded as the essential one, it ought to have been 
encountered in a considerable number of cases, or, if found in a few only, 
it ought to be of such a nature and localisation as will explain the most 
prominent symptoms of the disease. Now, the presence of small haemor- 
rhages or foci of accumulated leucocytes in the pons and medulla 
oblongata does not fulfil either of these conditions. These lesions have, 
in the first place, only been found in a very few cases, although their 
presence would be by no means difficult to discover ; and, in the second 
place, had they been met with in all cases, the facts that the paralysis 
generally begins in the lower extremities, and that the cutaneous reflexes 
and tendon reactions are lost in them at an early stage in the progress 
of the case, would still be unexplained. Without denying, then, that 
foot of disease have been observed in the medulla oblongata and pons 
in a few cases of Landry's paralysis, it may be safely asserted tha* 
they are only concomitant to some other lesion which is iBssential 
to the production of the chief symptoms. The case reported by 
Ettmmell (72), in which a smaU haemorrhage was discovered in 
the restiform body, while the cord is said to have been normal, 
may be dismissed from our consideration; but the three other 
cases (55, 65, and 85), in Which lesions were formed in the medulla or 
pons, must still be retained, inasmuch as, in addition to these, other 
changes were observed in the spinal cord. Of the 14 cases which 
remain, the spinal cord was found the seat of morbid changes in 11, and 



84 

uonnal in three cases. Of the 11 cases in which the spinal cord was 
found diseased, the lesion in one, reported by Lejden (56), consisted of a 
cystic softening in the cervical regioo, with a pericentral sclerosis ; and 
in a second case (55), reported by the same author, it consisted of an 
infiltration of cells and granules round the central canal Now, what* 
ever may be the significance of these pericentral changes, it is clear that 
the cystic softening of the cervical region is liable to all the objeotiona 
urged against lesions in the medulla oblongata and pons as the anatomical 
cause of the disease ; this kind of softening has only been found in one 
out of the many cases examined, and were it found in all it would not 
afford an explanation for the leading symptoms. With regard to the 
pericentral changes described by Leyden, it will suffice to say that the 
condition of the tissue surrounding the central canal varies greatly in 
perfectly normal cords, according to the age of the patient and other 
circumstances, and that in the absence of any definite changes in the 
ganglion cells it would be hazardous to accept these changes as a siga of 
disease. It may also be remarked that in these two cases reported by 
Leyden the symptoms are not recorded in sufficient detail to enable us to 
be quite sure that the cases were real examples of the acute ascending 
paralysis described by Landry, information with regard to the state of 
the cutaneous reflexes and tendon-reactions being wholly wanting. In 
the case (85) reported by Hoffioiann, the observer states that although 
he found evidences of a myelo-meningitis in the greater part of the spinal 
cord, yet the lumbar enlargement was free from disease, and conse- 
quently this case may be put on one side, as the localisation of the 
lesion does not afford an explanation of the absence of the patellar- 
tendon reactions in this disease. In the eight remaining cases 
certain changes are described as having been observed in the grey 
matter of the spinal cord, and more especially in the ganglion 
cells of the anterior horns. Some of the ganglion cells are said to have 
been swollen, and to have contained an accumulation of pigment granules, 
or to have presented vacuolation, but the more experience I have aoquired 
in the examination of sections of healthy and morbid spinal ooidSy 
the less importance am I inclined to attach to these changes as 
signs of disease. All of them can be seen in perfection in the spinal 
cords in cases of tetanus and hydrophobia, but no one now regards these 
diseases as being due to a myelitis. Amongst my own preparations I 
have retained a well-preserved section from the spinal cord of one (81) 
of the cases recorded by myself, and on examining it to-day I still find 
that some of the ganglion cells are swollen and pigmented, and that there 
is a rich infiltration of cells round the central canal, but there are no 
destructive changes at all comparable to those to be observed in sections of 
the cord from acute central myelitis, chronic polio-myelitiS| and amyo- 



85 

trophio lateral solerosis in my possession. In my own case, thereforei I 
abandon the theory of acute central myelitis, or acute anterior polio- 
myelitis, and I do not see that the post-mortem evidence of a myelitis is 
stronger in other recorded cases than it was in mine. The mention of central 
myelitis leads me to introduce here a notice of the one case out 
of 93 here collected which has not as yet receiyed consideration. 
That case is the one (20) reported by Bauchet The patient 
was seized whilst at dinner with trembling and sudden inability of 
moving her legs ; at night there was complete paraplegia, and anes- 
thesia extended upwards to below the arms ; the reflex movements of 
the legs were in excess ; on the following day the bladder and rectum 
were paralysed, and on the fourth day the patient died from an upward 
extension of the disease. The clinical picture in this case, if not so 
complete as could be desired, is sufficiently so to enable us to judge with 
some certainty that the case was one of acute central myelitis. The 
lesion began in the lower dorsal region and gradually ascended, taking 
the muscles in the order in which they are innervated from the cord, 
and producing a more or less complete anaesthesia in its ascent. During 
the first day the lower extremities were paralysed from implication of 
the lateral columns, and the reflexes in the lower extremities were in 
excess ; but as the lesion descended in the grey matter of the lumbar 
region, the bladder and rectum were paralysed, and had the patellar 
tendon reactions been then examined they would doubtless have been 
found lost. But be this as it may, no one can carefully examine into the 
course of the symptoms in Bauchet's case without being convinced that 
it differs greatly from the course pursued in typical cases of Landry's 
paralysis — and if, from the clinical evidence, we are justified in regarding 
Bauchet's case as being an example of acute central myelitis, we are 
equally justified from the same evidence in placing Landry's paralysis 
beyond this category, and nothing in the anatomical evidence adduced 
in fitvour of myelitis in the cases here collected is sufficiently strong to 
contradict this opinion. 

The nerve roots or nerve trunks were found diseased in six out of the 
15 cases in which positive changes were observed in the nervous system. 
In the case of attempted suicide by inhaling the vapour of burning 
oharcoal, reported by Leudet (30), the patient suffered for 17 days 
before the onset of the paralysis, from pain and tenderness over the right 
aoiatic nerve, and evidences of neuritis were found in the nerve after death. 
In Gombaolt's case (48), degenerated fibres were met with in some of the 
anterior roots and islets of sclerosis in the peripheral nerves, while in the 
case reported by Dejerine and Goetz (57), degenerated fibres were found 
in the anterior roots ; and in those recorded by van der Velden (64), and 
Schulz and Schultze (74), in addition to the lesions in the cord, minor 
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chaDges were found in the peripheral nerve trunka In Hoffmann's 
(85) degenerative changes were found in the right fisu^ial nerve, bat ths 
other nerves are said to have been normal. The most imp<nrtant caae^ 
however, in this respect is one of those reported by Westphal (61) ; th» 
paralysis, which lasted 32 days, began four or five weeks after the patient 
had recovered from an attack of diphtheria, and at the autopsy th« 
medulla oblongata and spinal cord were found normal on mioroecopib 
examination, but the anterior crural nerve showed changes similar to 
those which the observer had previously met with in the musoulo-«piral 
nerve in a case of lead paralysis. 

To simi up, the medulla oblongata and spinal cord were subjected to 
microscopical examination in 26 out of the 42 cases in which an autopsy 
was obtained ; in 14 of these cases both were found completely normal ; 
in four more the lesions observed were situated in the medulla oblongata 
and cervical region — a localisation which affords no explanation to tho 
symptoms — and in the remaining eight cases the changes described were 
so slight in degree that they cannot be taken as evidence of a myelitis. 
Some of the nerve-roots or peripheral nerves were examined in nine only 
of the 42 cases, and in three of them they were found normal, while in 
the remaining six cases degenerated fibres and other evidences of neuritis 
were observed. The balance, therefore, of the evidence afforded by 
morbid anatomy is largely in favour of the view that the essential lesion 
is to be found in disease of the peripheral nerves, and nerve-roots, rather 
than in the nerve centres. 

But the most important cases of the whole series, so fiir as the 
pathology of the disease is concerned, remain to be considered. In the 
case reported by Baumgarten (62), micro-organisms were found in the 
blood of the patient similar to those met with in the blood of a horse 
dead of splenic fever, the patient having been rubbed for riieumatio 
pains by fat supposed to have been derived from this horse. In 
Curschmann's case (89), Eisenlohr found typhoid baciUi scattered 
throughout the whole of the white substance of the spinal cord, and he 
communicated the characteristic disease to mice and rabbits by inocula- 
tion with these bacilli after cultivation. In Bristowe and Horsley's 
case (93), characteristic rabies was conmiunicated to animals by inocula- 
tion with virus from the spinal cord. Two questions now arise with 
regard to these cases. Firstly, do the symptoms they present warrant 
their inclusion in the category of acute ascending paralysis) and 
secondly, granting an affirmative answer to the first question, are thero 
any grounds for believing that these symptoms are caused by a multiple 
neuritis 1 With regard to the first question, we may at once state that 
in our opinion there is nothing in the course of the symptoms in th< 
cases nor in their causation by animal poisons which will warrant 
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exclusion from any category of disease which embraces the acute paralysis 
which results from the poison of diphtheria. Regarded clinically, 
therefore, the cases recorded by Baumgarten, Curschmann, and Bristowe 
must be classed in the group of acute ascending paralysis. The answer 
to be given to the second question, however, must necessarily be a very 
hesitating one in the absence of any positive anatomical proof of the 
presence of a neuritis. It is, indeed, very probable that had the peri- 
pheral nerve trunks been carefully examined in these cases no morbid 
changes would have been discovered in them, and consequently the temi 
neuritis or any other term implying the existence of an inflammation of a 
particular tissue is only applicable to them by giving a considerable lati- 
tude to our definition of inflammation. But the difficulty which meets us 
here encounters us also in dealing with other cases of multiple neuritis. 
Westphal found degenerative changes in the anterior crural nerve in a 
case (61) of post-diphtheritic paralysis, but in his patient the paralytic 
stage lasted 32 days, and it is not unlikely that had the paralysis 
pursued an acutely fatal course no traces of the morbid process would 
have been found in the nerves or elsewhere. Suppose, now, that any- 
one had admitted that Westphal's case, which pursued a sub-acute 
course, was an example of peripheral neuritis, would he be justified in 
denying that a case of post-diphtheritic paralysis- which pursued an 
acutely fatal course, and in which no morbid changes could be discovered 
in the nerves after death, was not a case of neuritis at all 1 Would it 
not be more likely that the case which pursued an acute course is to be 
regarded as a neuritis equally with that which pursued a subacute one ; 
but that while in the latter the diseased process lasted for a sufficiently 
long time to have permitted of such a degree of degeneration of nerve 
fibres to have occurred as would be readily discovered by microscopical 
examination, in the former a rapid effusion had taken place into the 
sheath of the nerves, which had the effect of arresting their functions, 
but not of causing changes that would be readily recognisable by our 
means of investigation ? The truth appears to be that in rapidly fatal 
oases of acute ascending paralysis our present means of post-mortem 
investigation are not sufficiently refined to discover morbid changes, 
which enable us to decide whether they are to be regarded as a myelitis, 
a neuritis, or a toxic influence without anatomical substratum, and if 
preference is here given to the theory of multiple neuritis, the evidence 
in its favour is to be found, not in microscopical investigations, but in 
the essential identity of the causation and clinical phenomena of these 
oases with others which pursue a more or less chronic course, and in 
which degenerative changes have been observed in the nerves. All, 
indeed, that is here contended for is, that there is an essential clinical 
identity between acute ascending paralysis and post-diphtheritic, alcoholic, 
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and the other forms of paralysis, which are grouped together under the 
name of peripheral neuritis, and that the pathology of one member of the 
group is, at least in a generic sense, the pathology of alL We are quite 
sensible that the term ''peripheral neuritis" is one of Bentham's ''quesF 
tion-begging appelatives," and feel in no way bound to adopt the theory 
it implies when we come to discuss the general pathology of theoe 
diseases. 

In looking over the literature of this subject, whilst collecting the 93 
cases here brought together, I had overlooked Nauwerck and Barth't 
recent contribution to the pathological anatomy of Landry's paralyus, but 
through the kindness of my colleague, Dr. Dreschfeld, I have now aocesi 
to this important paper. Hitherto, however, I deemed it best to prooeed 
with the analysis of my own cases, independently of extraneous aid, bat 
now I feel free to notice the results obtained by these authors. In the 
first place, they have given references to several cases which I had 
omitted ; some of these cases, like those reported by Striimpell (126), 
Vierordt (l^^)* <^^ Pitres and Vaillard (142), I had deliberately passed 
over, because they are admitted to be examples of peripheral multiple 
neuritis, and a few I had overlooked. With regard to the cases of mul* 
tiple neuritis admitted by Nauwerck and Barth into the category of 
acute ascending paralysis, I readily allow that they have as much right 
of admission as many of the cases included by me, and the existence 
of transitional cases of this kind shows that there is no hard and 
fast line between the clinical group named acute ascending paralysis 
and the anatomical group named peripheral neuritis, and greatly 
strengthens the opinion that the theory of multiple neuritis is as appli- 
cable to the explanation of the former as of the latter. The authon 
record the case of a girl, aged 18 years, a factory worker, who began with 
pain in the toes and legs, and feelings of tension in the calves ; soon a 
weakness of the lower extremities developed, and gradually increased in 
intensity, so that the patient, at the end of three weeks, could no longer 
stand without support At the end of seven weeks from the commence- 
ment the patient was admitted to the hospital ; the lower extremities 
were then almost completely, and the upper were partially, paralysed, 
and the muscles of the trunk were feeble, while the patellar-tendon reac- 
tions and the reflex actions were lost After a time some improvement 
in motor power took place, but at the end of six weeks from her admis- 
sion she was sitting in bed, apparently better, when she gave a loud 
scream, and fell on to the bed ; the countenance was livid, the skin cold, 
the pidse scarcely perceptible, and the cardiac impulse feeble, while the 
pupils were dilated, the left more so than the right, and failed to react to 
light The patient was unable to swallow, and soon after died from 
collapse. During her stay in the hospital the patient suffered for some 
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days from severe diarrhoea, but the temperature (37*2*' — 37*7** C) was 
practically normaL 

At the autopsy the authors found great congestion and hsemorrhagio 
infiltration of portions of the mucous membrane of the small intestines, 
and on microscopical examination inflammatory infiltration of ^Peyer^s 
patches. The spleen was enlarged and congested. Cheesy deposits were 
foimd in the left lung and tubercle bacilli were discovered in it, but not 
in the mucous membrane of the bowels, or in the spleen. A microscopical 
examination of the medulla oblongata and spinal cord gave negative 
results, but the nerves of the cauda equina, and to a less degree, the 
sciatic nerves, manifested a high degree of interstitial neuritis with great 
degeneration of nerve-fibrea Neuritic changes were also discovered in 
the anterior and posterior roots of the lumbar nerves, and also in greatly 
diminished degree in the roots of the dorsal and cervical nerves, but no 
changes were observed in the bulbar nerves. Tubercle bacilli were not 
met with in the diseased nerves. The above case, therefore, appears to 
have been a multiple neuritis in a tubercular subject, and it is important 
to observe that in the nerves first attacked — ^those of the lower extremi- 
ties — very marked changes were observed ; in those invaded next — the 
nerves of the upper extremities — only minor changes were noted ; whilst 
in those attacked last — ^the bulbar nerves — ^no morbid changes could be 
discovered. The result, then, of the examination of the nerves in this 
case bears out the opinion already advanced, that in cases which pursue 
a rapidly &tal course it is possible that no morbid changes may be dis- 
covered even in the peripheral nerves, and if these are admitted into the 
category of multiple neuritis it must be, not from direct evidence, but 
because this theory will explain the symptoms and bring the cases under 
one pathology with a larger group of other cases to which they are 
setiologically and clinically allied. 

The following are the general conclusions at which Nauwerck and 
Barth have arrived : — 

(1) A typical ascending paralysis, accompanied by slight sensory 
disorders, may prove fatal without the sphincters being implicated, or 
the electro-muscular irritability being diminished, while after death it 
may be impossible to discover any morbid change either in the central or 
peripheral nervous system. 

(2) No sure proof has hitherto been afforded that acute ascending 
paralysis is in any case caused by disease of the medulla oblongata, or 
spinal cord, or of any part of the central nervous system. 

(3) If Landry's paralysis be defined so as to include cases in which 
the loss of motor power is accompanied by severe sensory disorders, 
affections of the sphincters, diminution or loss of the electro-muscular 
contractility, and the reaction of degeneration, then a considerable 
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number of observations are recorded in which morbid lesions were 
observed in the peripheral nerves alone. 

(4) It has not been proved that, even in the extended signification 
of the term, acute ascending paralysis can be caused by disease of the 
central nervous system. 

It will be at once seen that these oonclusionq conform generally with 
the deductions already made from the preceding analysis of the casea 
here collected. The authors quote passages from Strttmpell and Leyden, 
which show that they also hold essentially the same opinion with regard 
to the pathology of Landry's paralysis. Strttmpell ( 1 26) says : " It is pos- 
sible, and, indeed, many recorded fieu^ts make it even probable, that many 
of the cases of acute ascending paralysis belong to the group of periphe- 
ral neuritis. From these acutely fatal cases every degree of transitorial 
form is met with to those which pursue a chronic course." Speaking of 
Landry's paralysis, Leydea (159) says — "Since the observation of Eich- 
horst, the opinion that many, at least, of these cases really belong to the 
group of multiple neuritis seems to be well founded. The circumstances 
which speak in favour of this opinion are that acute ascending paralysiSi 
in spite of the rarity of its occurrence, owns the same manifold etiology 
as do cases of multiple neuritis ; that both diseases have been observed 
in syphilitic subjects; that both arise spontaneously; that there is a toxic 
form of the one as of the other disease ; and that alcoholic paralysis may 
appear in the form of an acute ascending paralysia" 

A very full bibliography of the literature of Landry's paralysis is 
appended to Nauwerck and Barth's paper, and the following references 
are to be found in it, in addition to most of those already given in 
preceding pages : — 

94. Nauwirck (C.) und Barth (W,\ ** Zur pathologischen Anatomifl der Luid- 
ry'sohen LahmuDg.** — Beitriige zur pathologischen Aoatomie und sur allgwnwnin 
Pathologie. Von Dr. E. Ziegler. Band V., Heft 1. Jena: 1889, p. 1. 

95. PiCARD. Oaz, mid, de Strasbourg, 1867. No. 18. 

96. Lbiblinqbr. Wiener med. WocherucKrift, 1868. No. 15. 

97. Chkvalet. BuUet. gin. de TMrap., 1869, Oct 15. 

98. SnnncB. AreKfUr HeOkunde, 1870. No. 288. 

99. KjSLLBiaa Upeala lakfirhande, 1871, VI., p. 65. 

100. PiTiTFiLS. Considerations sur Tatrophie aigae des oelloles motrioes, ko, 
Paris: 1873. 

101. BuBOH. Bed. klin. Wochentehrift, 1873, p. 441. 

102. Hbnbt. Contribution k T^tude de la paralysie asoendante aiguS. — TkiM Parity 
187a 

103. Erb. Areh. far PayehiaMe, 1874. Bd. V., p 219. " Ziemasen's CyclofMsdia,'' 
1878. VoL XIII., p. 708. 

104. Calastrl Oazeita mediea lialiana-Lainbardia, 1874. No. 20. 

105. Lktdbn. '* Achte Wanderrersammlung d. S.-W.-Deut8chen IrrenSnte, 1875," 
und AUg. ZeiUchr. f. Ptych, 1875. 

106. MUiLS. Traneaetione American Neurologieal ItfocMrtion, 1845, p. 217. 
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07. Pbohl. Baip,'TkL, 1876, 2, R IIL 

08. VuLFiAN. Le^oiui but lea maladies du syst^me neireux. II. 1877. 

09. Chaboot. Lesons but lea maladies da systdme nerveux. II. 1877. 

10. GRA88IT. ICaladiea da systdme neireuz. Paris : 1878. 

11. DtimsanL Oompi, rendu., 1878. LXXXYIL, No. 8. 

12. EMMnraHAira. WUnbwrger Verhandkmgen, 1879. XIV., p. 17. 
18. Stbubino. Virehaw*$ Arekh, 1879. LXXVL, p. 537. 

14. DAjibutk Recherches sur les l^ons du systdme nerveux, kc Paris : 1879. 

15. LiTDEN. ZeUichnfifUr klin. Mediein, 1880. I., p. 413. 

16. Dazbt. Mev. mid. de Toidouae, 1881. XV., p. 225. 

17. Rbndu. France M6d Paris: 1881. 

18. LimN. ZeUeekrift far hUn. Med, 1881. 11., p. 698. 

19. AuFBBCHT. Paiholog. Mittheilongen. Magdeburg : 1881, 1. 

20. Dbmfsbt. Dublin Med, Journal, Oct., 1882. 

21. EniLT. Aerztl. Ber. d. k. k. allg. Krankenhausen su Prag. 1882, p. 53. 

22. Plakst. Nice MSd., 1882-88. 
28. Stkin. New Fork Med. Record, 1882. 

24. HsBYOUKT. Jour, de Mid de POueti. Nantes : 1882. 

25. Rbkak. Euienburg'e JteaUneyhlopadie. Anfl. L Art ** Spinallahmung.'* 

26. StbOmfill. Areh. fUr PtffcJwUrie, 1883. XIY., p. 339. 

27. ViERORDT. Arch./. Psychatrie, 1883. Bd. XIV., p. 678. 

28. RoussiL. Arch, de Mid Nov, Paris : 1883. 

29. Roth. Chrretp.-BlaU. f. Sekweker AenU, 1883. No. 13. 

80. ANTORnfL Riv. din. di Bologna, 1883. 

81. Qbob n BiAUViB. LUnitm Mid, 1884. Na 131. 
32. Wood. Therap. OazeUe, Detroit : 1885. 

83. WiBiB. Medical Newe. Philadelphia : 1885. 

84. BouRDBL. France Mid FtnU : 1885. 

85. Buck. The Lancet, 1885, II., p. 12. 

86. Clabk and Mabtih. Hu Lancet, 1885, De& 20. 

87. Snowbalu AuitroL med Journal. Melbourne: 1886. 
38. Bbbkhabdt. ZeitechnftfUr hlin, Med, 1886, XL 
89. SUDKTKIN. Rutek. nud SL Peter^., 1886. Abst. OentnM./. Idin. Med., 1887. 

40. Platanow. Arch, prichiaL Charkow : 1886. 

41. SOHWABTZ. Wien. med. Bl,, 1887. 

42. PiTBBS et Vaillabd. Arch, de Phynoloffie, 1867. II., p. 150. 
48. Lbwtab. The Lancet, 1887. 

44. Prit. Oas. hebd de Mid,, 1887. II. 

45. NtoBii. Journal de Mid de Bordeaux, 1887-88. 

46. Nbabohoff. Med privav. h. morek. skomiha. St. Petersb. : 1887. 

47. Hood. Aueiralanmn Medical Gazette. Sydney : 1887-88. 

48. FtRk La eemaine MidicaU, 1888, No. 9. 

49. BoBBNHBDf. Artih,fUrP9ychial,lLVllL 

50. Lbtobn. Die Eotzilndung der peripherin Nerren. Berlin: 1888 

51. ScHWABZ. ZotecAr. /. Uin. Med,, XIV., 1888. 

II. Idiopathio Pkbipheral NEUBiTia — (2) Thb Subacutb Form. 

Symptoms, — The symptoms of the subacute form of peripheral neuritis 
are susceptible of being divided, like the symptoms of the acute variety, 
into those of (1) the premonitory stage, (2) the stage of advancing paraly- 
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sip, and (3) the stage of reoovery. Our present purpose, however, being 
merely to give a general description of the symptoms as they appear in 
the different varieties of the affection it will suffice if we describe sepa- 
rately the sensory, motor, yaso-motor, secretory, trophic, and psychical 
disorders which are met with in the course of the disease, merely remark- 
ing that phenomena, like shooting pains and cramps, that indicate irrita- 
tion of nerve tissue belong to the early, and those, like ansesthesia and 
paralysis, that indicate destruction of nerve tissue, belong to the later 
stages of the disease. 

(1) Sensory Disorders. — Most of the cases of subacute peripheral neu- 
ritis are ushered in by the same sensory disorders as have already been 
described as occurring in Landry's paralysis. Probably the most common of 
these disorders are numbness and tingling, felt at first in the tips of the 
fingers and toes, but extending, as the disease advances, over the hands 
and up the forearms to the elbows, and over the feet and legs, as far as the 
knees. The patient sometimes complains that his fingers feel as if they 
were covered with gloves, and that it seems to him as if something soft like 
fur intervened between the soles of the feet and the ground, or as if his 
boots were filled with cold water. Patients also suffer fix>m paroxysms 
of lancinating pains which shoot along the chief nerve trunks of the 
extremities, and these are liable to become peculiarly distressing at night, 
when they often assume a tearing character. These pains may become 
more or less fixed in one or more of the nerve trunks ; at times the neu- 
ralgiform pains may assume the form of a single, or more fi!^uently of 
a double sciatica, or the sensory nerves of the cervical and brachial 
plexuses may be implicated, while at other times the sensory nerves of 
the trunk are attacked and the patient then suffers from distressing pains 
passing like a girdle round the body. 

The plantar nerves are particularly liable to be affected, and the 
soles of the feet are then so tender and burning as to cause much di atr sm 
to the patient in walking. The course of the internal plantar nerve is 
very tender to pressure, and the points between the ends of the meta- 
tarsal bones, where the nerves bifurcate to form the digital branches, aie 
particularly sensitive to touch, while another painful spot is often found 
about the centre of the heel, where the nerve passes through the &acia to 
become superficiaL These distressing sensations and painful points aie 
often accompanied by a red blush of the sole, which appears in patches 
of more or less extent, but the condition will be more fully deacffibed 
under the name of erythromelalgia. What we want to insist upon at 
present is that this plantar neuritis with its accompanying sensory and 
vaso-motor disorders is very frequently present in cases of peripheral 
neuritis, and forms a very marked feature of the alcoholic variety. 
Cutaneous hypenesthesia is sometimes observed in peripheral neuritis, and 
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occasionally a cataneoos nenre filament may become so swollen that it is 
felt like a piece of whipcord under the skin, and it is then very sensitive 
to pressure. The large nerve trunks, such as the musculo-spiral nerve, 
as it winds round the humerus, or the popliteal nerve as it passes along 
the external border of the popliteal space, are often found enlarged and 
tender to pressure. But although cutaneous hypersesthesia is sometimes 
met with in peripheral neuritis, it is overshadowed by an intense 
hyperesthesia of the muscles, which, in some forms, is so great as to 
evoke loud cries from the patient on the slightest pressure, and may 
at times be so extreme that the weight of the bed-clothes is intolerable, 
and the feet and legs have to be protected by cradles. At times the 
sensibility to pain may be exaggerated, while tactile sense is diminished, 
and in other cases there may be great diminution of the sensibility to 
pain, while the tactile sense is unaffected. Patients sometimes suffer 
from such distressing sensations of burning in the soles of the feet 
that they lie in bed, at least in warm weather, with uncovered feet, 
and the burning feet may either be dry, or bathed in a profuse and foul- 
smelling sweat. The hands are often similarly affected, being hot, and 
either dry and burning, or moist with perspiration. As the disease 
advances, however, the extremities become excessively cold ; they may 
feel to the hand of the observer like the contact of a dead body, and the 
patient not only complains bitterly of cold hands and feet, but he has a 
great dread of touching anything cold, and, when possible, washes in 
warm water. It is difficult to know how much of these abnormal 
sensations is to be attributed to irritation and subsequent destruction of 
the nerve fibres which minister to the sense of temperature, and how 
much to an accompanying vaso-motor disorder to be hereafter described. 
Attacks of visceral neuralgia also occur in multiple neuritis. The best 
known form is the severe colic of lead poisoning, but similar attacks are 
alto met with in poisoning by alcohol and other agents. A sinking feeling 
at the epigastrium, and even severe attacks of gastralgia are liable to 
occur in alcoholic poisoning, and it is probable that these and other 
forms of visceral neuralgia may be observed in several of the varieties of 
peripheral neuritis. As the disease advances every form of exaggerated 
sensibility gives place to diminution and ultimate loss of sensation. 
Diminution of sensibility is declared by retardation in the conduction of 
the sensation of pain or of temperature, separation of painful and tactile 
sensations, and Remak's double painful sensations, as well as by a dimi- 
nution in the conscious reaction to painful impressions, and in the 
appreciation of double points. Loss of muscular sensibility is occa- 
sionally observed in peripheral neuritis ; but in our experience it is only 
rarely present in marked degree. This point is noteworthy, for to the 
absence of this form of sensibility has been attributed certain disorders 
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in the gait and in the other actions of the patient which have been 
thought to be of the same nature as the inoo-ordinate moyements of 
locomotor ataxia, but we have never seen any inoo-ordination in peripheral 
neuritis in the absence of diminution or loss of motor power. 

The special senses are liable to be variously affected, but consideration 
of these disorders is deferred until we come to describe the different 
varieties of multiple neuritis. 

(2) Mixtw Ditordtrs* — In the early stage of the disease the patient is 
liable to suffer from muscular spasms. During the active stage of the 
disease the affected muscles are subject to fibrillary contractions which 
may be seen as wavy oscillations under the skin, but do not give rise to 
any movement of the limb. At times the clonic spasm may be so strong 
as to give rise to tremor of the limbs. The trembling of the hands 
observed in chronic drunkards is a good example of this form of spasm, 
and essentially the same kind of tremor is met with in lead poisoning, 
and in the other forms of multiple neuritis. The tremor is usually most 
marked when the patient makes a voluntary movement, and in some 
cases the individual spasms give such a large jerk to the forearm that 
the hand is diverted from its course, and the object aimed at is only 
reached after several ineffectual attempts. Disorderly movements of this 
kind have been regarded as being of the nature of ataxia, but they are 
doubtless due to the varying degrees to which the muscles Vhich move 
the limbs are implicated in the paralysis. 

The peripheral segments of the limbs are most liable to be affected 
by tremor, but in some cases the large muscles of the proximal 
segments contract so powerfully as to give rise to startings of the limbs 
as a whole, these being peculiarly troublesome at night, and apt to occur 
just as the patient is falling asleep. Tonic spasms of the affected 
muscles are also frequent The most usual form it assumes is cramp of 
the calf. This symptom is, like the startings of the limbs, apt to occur 
with the greatest severity ust as the patient is about to faU asleep^ 
although he may be seized any time during the night, or on waking in 
the morning, or even during the day. These cramps are particularly 
severe and distressing in alcoholic neuritis, although they occur in other 
forms of the disease. The patient on being seized has generally to jump 
out of bed and press the toes on the floor, while he rubs first one calf 
and then the other with his hand, sometimes for half an hour before the 
spasm goes away. The fingers and toes are also liable to be variously 
distorted by painful cramps. Clerks, for example, find their finger* 
tighten over the pen, and at times the spasm may be so strong that they 
can neither write, nor let go their hold of the pen, until it is released by 
the opposite hand. Persons who perform other delicate actions, like 
pianists, seamstresses, and file makers, are also liable to sufier from a 



95 

cnunp of the fiDgers, which may be so severe as to render it impossible 
for them to carry on their respective vocations. 

But the most notable phenomena of subacute peripheral neuritis are 
caused by a progressively advancing paralysis which usually begins, like 
that of the acute variety, in the peripheral segments of the limbs and 
gradually ascends to the muscles of the proximal joints, and finally to 
those of the trunk. 

With regard to the nc^ure of the paralysis in neuritis, it is always of 
the atrophic variety. The muscular masses gradually emaciate and 
become soft and flaccid, while no tension is* provoked in them by passive 
movements. 

The cutaneous reflexes are variously afiected. In the early stage of 
the disease they are probably exaggerated. In some cases, strong 
jerkings of the limbs may be caused by tickling the soles of the feet, and 
the abdominal and cremasteric reflexes may be found very lively. As 
the disease advances, however, the reflex of the sole becomes lost, and the 
cremasteric reflex has also been found absent in certain forms of multiple 
neuritis, but the abdominal reflex is only lost in cases in which the 
paralysis is both profound and widely distributed. 

The tendon reactions have also been found exaggerated in the early 
stage. We have met with exaggeration of the patellar-tendon reaction 
in all the varieties of the disease, but it is generally lost at a very early 
stage in the progress of the paralysis, and its absence is probably one of 
the most valuable signs of the presence of neuritis which we possess. 
The mechanical irritability of the affected muscle is also increased at 
first, but becomes lost as the atrophy advances. 

The electrical reactions are variable. In the majority of cases an 
electrical examination of the nerves and muscles aflbrds conclusive evi- 
dence that the paralysis of peripheral neuritis is of the atrophic kind. 
In aggravated cases the affected nerves and muscles lose their faradic 
irritability, and the muscles manifest to the galvanic current those quali- 
tative changes which constitute the reaction of degeneration. In cases 
of medium intensity, however, the irritability of the nerves and muscles 
to the faradic current is simply lowered, but the muscles manifest to the 
galvanic current a reversal of the normal formula, these reactions consti- 
tuting what has been called the partial reaction of degeneration. The 
cases in which the partial reaction of degeneration is obtained form pro- 
bably by far the majority of all cases. It is very important, however, to 
remember that cases of undoubted multiple neuritis have been recorded 
in which the normal formula of galvanic reaction is maintained throughout 
the whole course cf the disease, and although in these cases the faradic 
irritability of the affected nerves and muscles may be somewhat lowered, 
yet a relative lowering does not enable us to form an absolute conclusion 



aa to the nature of the panlysis. Moreover, in the early stage of die 
disease the irritability of the nerres and musolea to both carrents may 
be greatly increaaed in degree, while there may be an aboenoe of any 
qualitative cbaoge in the reactiona of the muscles to the galvanio current 
It will thus be seen that in the early ataf^a of the diaeaae, and in those 
cases in which the paralysis is not profound in degree, although it may 
be widely distributed, the reactions obtained on electrical examination 
tend to mislead us as to the nature of the paralysis, and consequently 
great caution and judgment must be exercised in drawing concluaiana 
from the resulta of electrical tests. 

DeformUiet. — The muscular wasting which oocuts in peripheral 
neuritis produces Tariooa alterations in the contour of the body, and 
espedally in that of the limbs. Deep furrows appear on the back of the 
hand, between the metacarpal bones, owing to wasting of the inter- 
ossei muscles, and the space between the metacarpal bone of the thumb 
and index finger (Fig. I.) becomes markedly hollow from atrophy of the 




abductor-indicis, adductor-pollicis,and flexor brevis mnsclsB, while the pftlra 
of the baud loses its natural concavity, owmg to flattflning of the 
thenar and hypothenor eminences, caused by atrophy of the short 
muscles of the thumb and little finger. The back of the fuMuro is 
generally flattened from wasting of the extensor muaolea, and the upper 
third of the ulnar border of the forearm loses its natural curve, owing to 
atrophy of the long flexors, but the radial border usually retains its 
normal curve, because the supinator longus remains, as a role, oon^ 
paratively unaffected. The curve of the radial border appears often, 
indeed, to stand out with undue prominence, from the contrast which 
the plump condition of the supmator longus presents to the dwindled 
state of the remaing muaoles of the forearm. In the upper arm the 
skin of the posterior surface often hangs like a loose bag when the limb 
is held out horizontally, this appearance being caused by wasting of the 
triceps muscle. In moat casea the deltoid, bioeps, and supinator longus 
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ranuuD oomparativalf free ; but they also are ocoaaionally sttaoked, and 
then the rounded prominences caused by their muscular bellies dis- 
ftppear, and the bones are felt almost underlying the skin. Similar 
ohangee occur in the contour of the lower extremities. The wasting 
of the interoBsei musoles and of the short muscles of the big and 
tittle toe do not give rise to such marked deformities in the ooutour 
tS the foot as wasting of the corresponding muscled do in the 
hand; but these defonnitieB, although smaller in degree, are seldom 
altogether absent, and they can be readily distiniiuished by an 
instructed obserrer. The prominence caused by the anterior muscles 
of the leg diaappeats, and the calf is converted into a loose bag 
of skin, while in advanoed coses the muscular masses below the knee 
dwindle so much that the skin appean to lis almost on the bonea 
Atrophy of the muscular masses of the thigh gives rise to marked 
•Iterations in the contour of the limb, but the greatest deformity 
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in the proximal segment of the lower extremity is caused by wasting of 
the gluteal muscleoi The nates are flattened, the skin over the 
gluteal region hangs like a loose bag, and the gluteal fold feela to the 
obserrer as if it wen fbrmed of little more than a double layer of skin. 
Bat striking as are the deformities caused by wasting of the muscles, 
they are as nothing when compared to the 'Vicious attitudes imposed 
apon the Umbs and body by the unbalanced action which results from 
eeitain muscular groups being paralysed, while their antagonists are 
4Xanparatiyely spared. The most notable feature in connection with the 
distribntioD of the paralysis in peripheral neuritis is that the extensors 
of the limbs are attacked in preference to the flexors. The first manifest 
deformities are canaed by paralysis of the exteusots of the forearm and 
of the extensors of the fi>ot and toes, the former giving rise, when the 
forearms are held out horizontally in the prone position, to a double 
wrist-drop (Fig. 2), and the latter to a double ankle-drop (see Fig. 1 4). In 
7 



the early stage of wrist-drop, the defcrmity only beoomM manifeat wImd 
the patient ezeoutea oertaiu movementB. When he graapa aa objjeo^ for 
example, the action of the flexorg predominates orer that of the extemon, 
so that the hand becomes strongly flexed uptai the forearm (Fig. 3). 
A umilar flexion is observed to take place when the patient is nnbattoning 
or buttoning hia clothes, the prominence of the ourve of the flexed wrist, 
and the fumbling of the feeble fingers, forming very oharaoteristio 
features in these actions. 

Flexion of the band at the wrist inoreaaes the distanoe between 
the origins and insertions of the eitensors^and approximates the <vigin 
and insertion of the flexors of the wrist and fingers, the effect being 
that the extensors are stretched, while the flexon undergo ad^ited 
shortening. But the extensors, partly by their slightly remaining 
contractile power, and partly by their natural elastidtj, offer aome 
resistance to being stretched, and althou^ this rewstance may not 



be sufficient to prevent the drop at the wrist, yet it does prodooe 
extension of the basal phalanges, which are kept in a line, or almost 
in a line with the metacarpal bone^ or may even be hyperextended 
upon Uiem. This hyper-extension ia apt to ooonr in the fleziUe 
and delicate hands of ladies, and then a slight dimple of tiie 
akin over each me tacarpo-phal angwl jwit forms a feature t£ the 
deformity. The fingers are flexed at the phalangeal joints, owing to 
the action of the long flexoia, but the action of the extensor secnndi 
intemodii causes the thumb to be extended at the phalangeal as well as 
at the metacarpo-phatangeal joint The eflect produced by the adapted 
ahortening of the long flexors of the fingers becomes most apparent whan 
the hand and forearm are held out horiaontally in the supine pantian. 
The hand now falb backwarda a little by its own weight, so that the 
tendons of the already shortened flexors are put upon the stretch, with 
the effect that the hand is still maintained somewhat flexed at the wrist, 
while the first phalanges become flexed to nearly a right angle to the meta- 
earpal bones, the ring and little fingers being flexed to a greater degroe than 



those of the index and middle fingers (Fig. 4). The distal pbalangee 
are, however, flexed upoa one another only to a slight degree, or they 
may be even extended upon one another owing to the lurobrioales 
being brought into action through the shortotuDg of the l<Mig flexors. 
The position in which the hand and fingers is held is, indeed, more 
BuggeetiTe of an active spasm of the fiexora and lumbrioalee than of a 
pualysU of the extensors. 

A still further deformity ooonis when the muscles of the upper 
arm are attacked. In these ciroumstanoes the trioepe is generally 
paralysed to a greater degree than the deltoid or biceps, so that, in 
addition to the deformity already described of the hand and fingers, the 
forearma are maintained at ri^t angles to the arm, and cannot be 
fitlly extended by passive moTementa without causing great pain, owing 
to the stretching which the shortened flexors have to undergo. When 




a patient sufiering from a relative paralyds of the extensor of the 
apper arm as well as of those of the forearm is asked to raise his hand, 
the paralysed musoles fail to act, but the flexors enter into contraction, 
and, consequently, the forearm is drawn to an acute angle with the arm, 
and the hand is strongly flexed on the wrist^ wMle the conjoined aotion 
of the long flexors of the fingers and lumbrioales flex the fingere slightly 
at the metacarpo-phalangeai and extend them at the phalangeal joints 
(Fig. 5). If the pronators are paralysed to a greater degree than the supin- 
ators, the forearm is rotat«d so that the hack of the hand is directed 
forwards and the tip of the fingers backwards or towards the body, 
and the attitude now assumed by the extremity becomes strongly sug- 
gestive of being caused by an active spasm of the flexors, the resulting 
distortions being very like those of tetany. 

Besides the deformities of the fingers, hand, and forearm, caused by 
panlysis of the extensors of the arm and forearm, minor distortions of 
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the fingers are oauaed bj paralysia of the small mnsoles of tbe hand, 
these being of eiceeding importance, inasmuch as upou a recognition of 

them an early diagiiosis of the affection depends. Weakness of the 
opponenfl pollicis permits the metacarpal bone of the thumb to be 




dmwn backwards by the action nf the liitjg o.ituiifiDra before they are 
completely paralysed, eo that it lies on nearly the same plaiw as the oor- 
reaponding bones of the fingers. This backward moTement is accom- 
panied by Blight fioiioa of the dista! phalanx into the palm, caused 
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probably by weaknesa of the extensor secoudt intemodii pollicis, and a 
little later by u very slight flexion of the basal phalanx on the meta- 
oftrpftl bone (Fig. 6), caused most probably by increasing feebleneea of the 
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extensor primi interaodi potlicis, while we&kness of the extensor ossia 
metAcnrpi is declared by the metacarpal lione of the thumb beiag 
approximated to the metacarpal bone of tte Index finger (Fig. 7). The most 
notable dlstortionB, however, become apparent when tbe patieut is asked 
to make certain special movements with the thumb and fingers. Feeble 
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nea of the abductor brevis and oppooena pollicia causes an inability of 
opposing the point of the tbumb to the tip of the index finger, except 
by flexing the two last phalanges of the finger. The inner bead of the 
fiexor brevis and adductor pollicia on the one hand, and the outer head 
of the fiexor brevis and abductor pollicia on the other, produce flexion 
iX the metacarpo- phalangeal joint, and aimultaneoua extension at the 




phalangeal joint Feebleness of these muscles is declared by the inability 
of the patient to flex the thumb into the palm without at the same time 
producing flexion of the distal phalanx. This disability is beat made 
manifest by asking the patient to touch the tip of tfae little finger with the 
point of the thumb (Fig. 8), when it is found that he is unable to do so 
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except by flexing the distal phalanx of the thumb, and when the opponena 
miniini is also feeble, as generally happens, the point of the thumb 
touches the side, ami not the tip, of the finger (Fig. 9). 

Corresponding deformitios to those just deseribod as occurring in 
the upper extremities are also met with in the lower Itmbs. The first 
notable distortion is caused by weakness of the anterior muscles of the 
leg, which gives rise to an anltlc-drop, in which, when the foot is unsup- 
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ported, its anterior part talis downwards, so that the superior surface of 
the foot is nearly on the same plane as the anterior surface of the leg, 
while the arcb of the foot is greatly increased. One effect of this <iis- 
tortioQ is to increase the distance between the origin and insertion of the 
extensors of the toes and to diminish that of the origin and insertious of 
the long flexors of the toes and of the muscles of the oald The stretch- 
ing of the extensors, which results from the ankle-drop, causes the toee to 




bo byperextsnded at the metatarso-phalangeal joints, while, by the action 
of the long flexors they are flexed at the phalangeal joints, with the excep- 
tion of the big toe, which, in tbc first degree of paralysis, is byperextended 
at the phalangeal as well as at the metatarso-phalangeal joint (Fig. LO). 
The extension of the big toe at tho phalangeal Joint is explained by tin 
fact that its byperextension at the metatarao-phalangeal joint puts upon 
the stretch the tendons of the abductor ballncis and inner head of the 
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flszor breviH hallnois, and of the addiiotop haUucia and outer hoad of the 
flexor brevia, and thus oauaea the distal phaloox to be extended upon 
the proximal one, the action being the same aa that produced by 
the correspoodiug muaclea in the thumb. This hyperextended atti- 
tude of the big toe is noteworthy, hecause it appears in the minor degrees 
of por&lysis of the foot, or in the early stage of neuritis. The same 
attitude is met with in spastic paralysis (Fig. II), or the paralyaia which 




In the second degree of distortion tha small muscles of the big toe 
become too feeble to maintain the exteoaion of the distal phalanx, and 
oonaequentiy it becomes flexed, but the proximal phalanx still retains its 
poaition of by perox tension upon the metatarsal bono (Pig. 1 2). In the third 
degree of distortion the proper extensor of the big toe and the first slip 
of the short extensor of the toes become too feeble to maintain this 
b^wrextensioD and the big toe is flexed into the sole at the metatarao- 
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ph&!ang«al aa well u at th« phalangeal joint, but the little toes atill mnain 
hyperextended at the metatarao-phalangeal joiiita(Fig. 13). In thefouiih 
d^ireeofdiatortioD, however, the little toea alao are flexed at the metatano- 
pbaUngeal jomts, and the whole anterior port of the foot hangs looae and 
pendulous &Dd onrred towards the aole (Fig. 14.) It has been noticed that, 
when the foot is unsupported, its anterior part drops down wards, bo that the 
oouoaTity of the foot is increased in degne, but when the foot is planted 
on the ground it becomes quite flat, and indeed, the patient complains 
that his feet bare become flat, or that he has lost his " spring " in walking, 
even before a,aj notable deformity has occurred. In old standing cases, 
howerer, the short and long flexon have undergone adapted shortening, 
so that the increase ia the conoaTity of the foot is persistently main- 
tained, and the muscles of tiie sole may also undergo shortening to such 
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a degree that the patient is unable to bring his hoels to the ground in 
standing or walking. 

When the muscles of the thighs are attacked to any serious 
d^^ee the patient becomes bedridden. At times he lies on his 
bock with the various B^:mentB of the lower extremities extended 
upon one another, and having the superior surface of the feet almost in 
a continuous plane with the anterior surface of the legs, with the toes 
curved towards the sole. At other times the patient lies in bed with 
the pelvis and legs in a lateral position and the upper port of 
the body oiidway between the lateral and dorsal powtioos. The 
extensors of the leg on the thigh and of the thigh on the 
body being more paralysed than the corresponding flexors, the 
thigh becomes somewhat flexed on the body, and the legs on 
the thighs. Flexion at the hip and knee-joints ia seldom carried bejond 
a right angle, bnt oases have been observed in which the thi^ were 



105 

dnwn near the abdomen, and tbe calree vere applied to tbe backs of 
the thighs. Tbe most usual position assamed by the patient is that in 
which the lower extremity — say the left — resta with its outer lateral 
nrfaoe on the bed ; the thigh is flexed to about a right angle to the 
body, and the leg to a right angle upon tbe thigh, while the foot is hyper- 
exteaded at the heel and its anterior part is strongly curred towards the 
sole. Tbe uppermost extremity — tbe right — rests on the lowermost ia 
Bueh a way, in the m^ority of oases at least, that tbe internal and 
anterior surface of the knee of the former fits into the angle formed at 
tiw internal and posterior surfaces of the tuberosities of the femur and 
tibia of the latter ; while the leg slants towards the bed so that the 
angle fimaed by the foot at the ankle lies immediately behind the 
heel of the other limb, the fix>t, being strongly curved towards tbe sole 
like its fellow, and resting by its mner border on tbe bed (Fig. 16.) In 
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some oases the right or uppermost limb reeta on the left in such a way 
that the lower part of tbe thigh above tbe internal condyle of the femur 
rests on the upper part of the left leg just below the inoer tuberosity 
of the tibia, while the lower part of tbe right teg above the ankle passes 
OTsr the arch of the left foot, which is very concave, and the right 
foot, whiob is onrved towards tbe sole like its fellow, rests by its inner 
border on the bed The upper part of the body is turned round, so that 
the shoulders rest almost flat on the bed, or are only slightly inclined to 
Uie left, and the face looks upwards. After a time it is found that 
the mosolee whioh have been comparatively spared have undergone 
ftdapted shortening, so that the lower Umbs cannot by passive move- 
ments be fully extended at the hip and knee-joints, or flexed at the ankle, 
and whmi the patient after regaining some degree of motor power assumes 
iii» recninbent position the thighs form an obtuse angle with the body 
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and the legs with the thighs, and thus the knees are raised while the soles 
of the feet rest on the bed. Feebleness of the lumbar muscles is declared 
when the patient assumes the erect postura The lumbar yertebrse are 
curved forwards in such a way as to form a hollow in the back, and in 
order to compensate the incurvation of the back, the upper part of the 
body is thrown backwards so that a plumb-line let fall from the most 
prominent of the spinous processes of the dorsal vertebrae, clears the 
sacrum by an inch or more. When, as generally happens, the gluteal 
muscles are feeble at the same time, the patient experiences difficulty in 
rising from a chair or from the ground, and he has to assist himself by 
grasping his thighs above the knees just as is done in cases of pseudo- 
hypertrophic paralysis. It is heedless to say that when cases of peri- 
pheral neuritis present this peculiar kind of disability they are liable 
to be mistaken for pseudo-hypertrophic paralysis. 

Bilateral paralysis of the extensors of the dorsal region gives rise to 
paralytic kyphosis, while unilateral paralysis of these muscles gives rise to 
various forms of paralytic scoliosis. Weakness of the muscles of the neck is 
declared by the inability of the patient to raise the head or to hold it 
erect Feebleness of the abdominal muscles causes impairment of the 
power of straining in voiding the contents of the rectum and bladder, 
and renders ineffective all forcible expiratory acts like coughing and 
sneezing, while the patient is unable to raise himself from the recumbent 
position without extraneous aid. 

One or more of the groups of muscles supplied by the cranial nerves 
are frequently paralysed in this disease, but the resulting deformities and 
disorders of function will come under review when we come to consider 
the special forms of peripheral neuritis. One deformity, however, may be 
described here, because it may be present in most of the varieties of the 
disease. We allude to the peculiar expression, or, rather, loss of expres- 
sion, which is caused by general feebleness of the facial muscles. The 
most notable effect is that all the lines which give character to 
the face become obliterated; the forehead loses its wrinkles, the 
naso-labial folds are little marked or lost, the lips are somewhat 
loose and flabby, and lose the fine curves which give varying 
expressions to the mouth, and especially the tension or compression 
of them, which conveys the idea of firmness and strength of charac- 
ter. Feebleness of the orbicular muscles of the eyelids also gives 
rise to a very notable change in the expression of the countenance. 
The lower eyelids fall to a lower level than normal, so that when 
the patient looks horizontally forwards, a small white belt of the 
sclerotic coat is seen between the cornea and edge of the lower lid of 
each eye. Owing to feebleness of the tensor tarsi the lower lid falls 
away from the eyeball, and consequently the capiUary action of the 



107 

laobrymal canal is lost, in some measure at least, and the tears, accumu- 
lating in the small space intervening between the everted lower lid and 
eyeball, give to the eye a moist and glistening appearance. The tears 
also flow readily over the cheeks. The tearful eye of the chronic drun- 
kard is proverbial, but the same condition may be observed in many of 
the other forms of peripheral neuritis. The position of the upper eyelid 
also undergoes a notable alteration. The action of the levator palpebrse 
predominating somewhat over that of the feeble orbicular, the upper lid 
is drawn slightly upwards, and thus the cornea becomes all but uncovered 
by the upper lid, even when the patient looks forward horizontally. 
When the eyes are directed slightly upwards the retraction of the lid 
becomes still greater, so that now a narrow belt of the white sclerotic 
is seen between the margin of the upper lid and cornea, and the white 
belt already described as lying between the lower margin of the cornea 
and the margin of the lower lid is increased in size owing to the upward 
rotation of the eyebalL The consequence of the alterations in the 
positions of the eyelids is that the palpebral aperture is abnormally 
wide, and the white sclerotic surrounds the cornea on all sides, and 
consequently the eyeball has the appearance of being unduly pro- 
minent, as if the patient were suffering from a slight degree of 
exophthalmos. This retraction of the upper eyelids is generally 
increased when the patient comes first under otsservation, owing to 
emotional disturbance, and it gives an alarmed and frightened expression 
to his otherwise expressionless face. 

As the disease advances the muscles of respiration are implicated. 
The breathing becomes accelerated, and the patient is unable to cough. 
If the intercostal muscles are feeble, the patient complains of a tightness 
across the chest, and the power of expanding the chest is found to be lost. 
The elevation movement, however, remains or may even be increased in 
degree ; the extraneous muscles of respiration are then seen to contract 
Tiolently, and the breathing becomes of the upper costal type. The 
diaphragm, however, is usually paralysed in advance of the intercostal 
muscles. At first, the patient complains of a feeling of oppression, and 
of feebleness in straining at stool or in voiding his bladder, and when 
the observer places his hand on the patient's abdomen during attempts 
at straining, he finds, either that the abdomen is not rendered tense, or 
that the tension can only be momentarily maintained. As the paralysis 
advances, the abdomen CeJIs towards the back, so that the epigastrium is 
boUowed and the lower margins of the ribs become prominent (Fig. 16). The 
rhythm of the various movements concerned in normal breathing is now 
changed ; the epigastriimi is drawn in instead of being protruded 
during each inspiration, and is slightly protruded instead of falling in 
during expiration. Paralysis of the sphincters of the bladder and rectum 
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hare oooaaionally been observed ia multiple neuritis, and losa of Mxual 
power is frequent!; present, the impot«uce being on rare oooasiona 
preceded l^ tatyriuis. 

Psral^is of the muscular coat of the viscera is not unfrequently 
present in peripheral neuritis. It is possible that the loss of appetite 
and other digestive disorders which are so often observed in certain 
forms of the afieotion are due, to some extent at least, to weakness of the 
muscular coat of the stomach, and it is almost certain that the obstinate 
constipation met with in lead poisoning is caused by paral3rBis of the 
muscular ooat of the bowels. It is also probable that the failure in the 
power of voiding the urine, which Is a well known symptom of aloo- 
holism, may, m part at least, be due to feebleness of the detrutor vetiea. 

But fefblenesB, with consequent dilatation of the walls of the heart, is 
by far the meet important of the motor disorders of the viscera. It has 




long been known that in cases of diphtheritic paralysis the disease may 
prove fatal by syncope, the heart coming to a sudden standstill in 
diastole. Acute dilatation of the heart is also liable to occur in other 
forms of multiple neuritis, although in tbem death by syncope is not 
frequent The patient is more often suddenly Beiied, during some 
exertion or after a heavy meal, with palpitation, dyepncea, and otlier 
symptoms of embarrssBed circulation ; the face and extremities become 
cold, the pulse becomes frequent, irregular, and feeble or imperceptible 
at the wrist ; there is copious vomiting ; and the patient soon &lls into 
a somnolent condition, and dies comatose some hours later. The vaso- 
motor paralysis which accompanieB the coma allows the face to become 
flushed, and the surfaoe of the body to become wanu, and even the pulse 
may aoquire a deceptive fulness which may lead to the case being regarded 
aa one of oerebtal biemorrbage, but postrmortem examinations have 
proved that many of these so-called apoplectic seisures — the seroua apo- 
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plexy of the old authors — are really caused by cardiac failure. In most 
oases, however, the cardiac dilatation pursues a subacute or chronic course, 
but even in these cases, the first symptoms of cardiac disease may supervene 
suddenly. A patient of my own, for example — a strong labouring man 
of 35 years of age — was ascending a hill on his way home after drinking 
heavily for some days, when he was suddenly seized with a severe attack 
of palpitation and breathlessness, and had to rest many times to take 
breath before he got to his home, which was only a few himdred 
yards away. From that time forward he was subject to attacks 
of dyspnoea on the slightest exertion, and a few days later his 
legs began to swell At the end of ten days he was admitted as an in- 
patient at the Infirmary under me, and he was then suffering from 
anasarca and dilated heart, and although a few scattered rhonchi were 
heard over both lungs, it was evident, from the slight degree of bronchitis 
present, that the cardiac dilatation was the primary disease. In other 
cases, however, the distinctive cardiac symptoms come on gradually, and 
they often do not attract much attention until the legs begin to swell 
On physical examination the impulse of the heart is found to be feeble, 
the apex, as determined by percussion, is displaced outwards and slightly 
downwards, and the transverse dulness of the heart is enlarged. The 
action of the heart is often irregular, and a systolic murmur may or may 
not be heard at the apex, but it is not conducted beyond the mid-axillary 
line, and is not heard at the inferior angle of the scapula, or in the 
vertebral groove.* The second sound at the base is often accentuated, 
especiaUy if the cardiac affection is accompanied by atheroma of 
the arteries, and the pulmonary second sound is very accentuated or 
reduplicated. The veins of the neck are distended, and may sometimes 
be seen to pulsate. The pulse is feeble, irregular, frequent, and com- 
pressible. The pulse, and, indeed, the symptoms of the disease generally, 
assume a mitral character. At the same time, some of the symptoms 
are not unlike those of aortic regurgitation. ' The carotids often pulsate 
strongly ; some of the stronger beats of the ptilse give a slight jerk to the 
finger sufficient to remind the observer of Corrigan's pulse, and a moder- 
ate degree of capillary pulsation may be obtained by scratching the fore- 
head. These phenomena are easily explained when it is remembered 
that the cavity of the left ventricle is enlarged, and that, notwith- 
standing the escape of part of its contents through the mitral orifice, it 
throws at each stroke an abnormal quantity of blood into the imperfectly 
distended arteries. The anasarca, which is present in cardiac dilatation, 
seems to me to be generally more diffused than that resulting from 
mitral disease. In dilatation, the walls of the chest pit readily to the 
pressure of the stethoscope, even when the legs are not much swollen, 

* Su SteoU (QnluunX ** Cardiac dilatation."— Medical Cbaomicue, VoL V., 1880-1887, pi 449. 
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and the eyelids and hands are often somewhat swoUen in the morning. 
And if along with these characteristics the urine is found to contain 
albumen, as not unconunonly happens, the clinical picture of the disease 
may be more like a renal than a cardiac dropsy. It is impossible for us, 
however, to pursue this subject further at present, and we shall not 
enter upon the wide question of the part which alcohol, lead, and other 
poisons take in causing atheroma of the blood vessels, and cirrhosis of 
the kidneys with its accompanying arterial sclerosis, or upon the secondary 
dilatations of the heart which may arise from these arterial degenerations. 

Disorders of Station and Locomotion. — When the lumbar and gluteal 
muscles are feeble the patient experiences difficulty in attaining the 
erect posture, and he has, as already remarked, to aid the elevation of the 
trunk by grasping his thighs, or surrounding objects, just as is done in 
cases of pseudo-hypertrophic paralysis. In standing, the feet are held 
wide apart, and the upper part of the trunk is thrown back, so that the 
whole attitude of the patient is like that of pseudo-hypertrophic 
paralysis, and there can, indeed, be little doubt that some of the cases 
reported as examples of the myopathic disease really belong to the 
category of neuritis. But before the paralysis is sufficiently advanced to 
produce any change in the attitude of the patient on standing he finds 
that his feet have become flat, and that he has lost all his '* spring." 
In the minor degrees of paralysis the loss of '* spring" only becomes 
apparent to the patient when he attempts to run. A patient of my own 
discovered for the first time that he was suffering from anything more 
serious than the general debility which accompanies an attack of 
dyspepsia or other transitory ailment when, on joining a game of cricket, 
he found himself unable to run. Difficulty in standing on the tiptoes of 
one or both feet is a valuable sign of the early stage of the affection. As 
the paralysis advances the toes are apt to catch slight inequalities in the 
gpround, and on entering a house the patient has to exercise great care for 
fear of stumbling over door-mats and rugs. His disability becomes very 
apparent on ascending a stair. It seems to him as if each st^p had 
become actually deeper ; for he has not only to make a greater effort 
than usual to raise the enfeebled limb, but he has'to raise the foot higher 
than in health in order to prevent the dropped toes from catching the 
edge of the step. In a further stage of the paralysis he has to assist 
his ascent by clutching the banister, one foot being raised first and the 
other dragged after. 

The gait of the patient presents well marked peculiarities. The 
chief of these depend upon the flatness of the feet, and the drop of 
the toes of the advancing foot, which results from paralysis of the 
anterior muscles of the leg. In normal locomotion, one foot, say the 
right, is moved forwards, and planted on the ground in front of the 
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other, the trunk being at the same time moved forwarcb and latenJlji ao 
that the line of gravity may pass through the aroh of the advanced foot. 
The heel of the foot in rear is simultaneously raised, and now a slight 
contraotion of the anterior muscles of the leg clears the toes from the 
ground, and the limb swings forward without further muscular action 
by a pendulum movement When, however, the anterior muscles of the 
foot are paralysed, as in most cases of moderately advanced peripheral 
neuritis, the toes of the rear foot cannot be cleared from the ground by 
voluntary dorsal flexion of the foot, and as the heel is raised, the toes 
drop lower and lower, until their further downward movement is arrested 
by the anterior ligaments of the ankle-joint One result of this drop of 
the toes is, that an observer, standing behind the patient, sees more of 
the sole of the foot at each step than.he would do in the walk of a healthy 
persoa In order to dear the toes ofif the ground, the heel and ankle of the 
advancing foot has to be unduly raised, and the necessary elevation is 
obtained by an unusual degree of flexion of the thigh upon the body and 
of the leg upon the thigh, and consequently an observer standing by the 
side, or in front of the patient, will note that the knee is raised to an 
abnormal degree, while the toes drop, the former movement impressing 
upon the gait that characteristic which has led Charcot to compare it to 
the carriage of a high-stepping horse, and the latter the appearance which 
has induced Schulz to compare it to the walk of a dancing-master. 

When the anterior muscles of the legs are completely paralysed, the 
drop of the toes and the consequent elevation of the knee at each 
advancing step impress upon the gait such marked peculiarities as can- 
not but attract the attention of the most casual onlooker ; but when the 
muscles are only partially paralysed, these peculiarities may be so slight 
in degree as to escape the notice of any but the most careful and 
instructed observer. 

The above description is applicable to the kind of walk most usually 
observed in peripheral neuritis, but it is hardly necessary to say that the 
gait varies greatly according to the degree of paralysis, and according to 
the groups of muscles chiefly affected. 

A marked modification of the above gait occurs when, as occasionally 
happens, the tibialis anticus muscle is comparatively spared, while the 
remaining muscles of the anterior group of the leg are paralysed. The 
heel of the foot about to be advanced being raised as in normal locomo- 
tion, the ball of the foot and with it the big toe are abruptly raised from 
the ground by the contraction of the tibialis muscle, while the anterior 
part of the outer border of the foot and the small toes drop lower and 
are thus the last to leave the ground and the first to touch it as the foot 
is being planted in front Another important modification of the gait 
occurs when, in addition to paralysis of the anterior muscles of the legs, 
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the remaining muscles of the lower extremities and back are very feeble. 
On standing, the patient has, as already noticed, to separate his legs 
widely to maintain his balance, and in order that the line of grayity 
may pass through the arch of the foot on the ground, the body has at 
each step to be drawn over to the side of that foot In walking, there- 
fore, the patient leans over first to one side and then to the other, so 
that the gait is waddling ; while, to aid him in maintaining his balance, 
the arms are thrust out laterally like the arms of a rope-dancer. Another 
peculiarity of the gait in such cases is acquired from the instinctive 
attempt of the patient to abbreyiate as much as possible the time 
during which the weight of the body has to be supported on one 
leg by taking quick and short steps. When the heel of the foot 
about to be advanced is raised, the foot is so quickly moved for- 
wards that its anterior part is jerked upwards and the effects of 




Fia 17.— Showing position of feet in a case of neuritis in whiofa the tlbisUs anticua miucle on 
each aide ia comparatlTely apared. The left figure ahowa the position of the foot when it ia flnnly 
planted on the ground, while tho right ahowa the position it assumes Just as the patient ia 
wwaiHwg a voluntary effort to raiae the foot. 

that jerk may not have passed completely away when the foot is 
again brought to the ground, so that the heel may actually touch the 
ground first, while the toes come down Immediately afterwards with a 
slight thump. The similarity of this modification of the paralytic gait 
to that observed in tabes dorsalis, has led to such cases being named 
pseudo-tabes. This name is, however, an unfortunate one, and ought to 
be rejected ; and, in truth, the resemblance between the two is a super- 
ficial one, and no accurate observer who attends to the helplessness of the 
dependent toes, and the tottering character of the walk in cases of neuritis, 
can possibly mistake it for true ataxia. 

Vasomotor cmd Secretory DUorders. — ^In the early stages of peripheral 
neuritis the vessels of the surface, and especially those of the palms of the 
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hands and soles of the feet, are liable to become dilated. The affectecl 
part then assumes a brighti or at times, a dusky red tint, the surface 
temperature is raised, and the patient complains that the palms of the- 
hands and soles of the feet are hot and burning. As the disease 
advances the kind of passive hyperaemia and lowered temperature, which 
Baynaud has called ''local asphyxia/' is apt to occur, and then the 
extremities feel cold and clammy to the touch, and the patient com- 
plains bitterly of cold hands and feet In some cases the hands become quite 
pale and bloodless on being held vertically, and of a dark purple tint on 
being held in a dependent position. Many alcoholic patients, indeed, find 
that their hands readily swell, and become of a dark red tint, when they 
are held in a dependent position, and the feet are liable to be similarly 
affected, the soles becoming, when the feet are dependent, of a dark purple 
colour. In the early stages of the disease, the tendency of the hands and 
feet is probably to be hot, burning, and dry ; but as the disease advances, 
they become warm and moist, and at a still later period, cold and clammy, 
while the sweat in which the; feet are bathed is apt to be particularly 
foul-smelling and offensiva The temperature of the body remains 
normal throughout the course of the disease, unless there is a complica- 
tion of pneumonia or other acute disorder. A moderate rise of temperature 
may also be present in the terminal period of fatal cases when the 
muscles of respiration are becoming progressively paralysed. 

Trophic Disorders, — ^The atrophy which the paralysed muscles^ 
undergo has been already described, and it only remains for us now Uy 
allude briefly to the remaining trophic disorders met with in the course 
of the disease. The nutrition of the skin suffers in various ways, but 
the most usual effects are that it becomes thin and loses its wrinkles, 
while the surface becomes smooth and glazed or glossy, these changes 
being particularly liable to occur over the palms of the hands and backs 
of the fingers. Bed sores have occasionally been observed, but they are 
of rare occurrence, and the profound destructive changes met with 
in acute myelitis are probably never present in neuritis. The nails 
frequently undergo nutritive changes ; they become dry, furrowed longi- 
tudinally, and so brittle that they readily crack and become jagged at 
their edges. At other times the nutritive changes occur chiefly at the 
matrix of the nail, and then the attached end or the whole nail becomes 
furrowed and deformed. The joints, especially the small joints of the fingerSf. 
and more rarely of the toes, are liable to be swollen and tender in multiple 
neuritis, and quite independently of any rheumatic or gouty taint. Into 
the question of whether the joint affections of gout and rheumatic gout 
may not themselves be the result of a neuritis we do not enter. 
Perforating ulcer, with disease of the subjacent bone, may be caused by 
inflammation of peripheral nerves, but it has only been occasionally 

8 



114 

observed in cases which come nader the category of uncomplicated 
multiple neuritis.* The subcutaneous tissue of the palm of the hand 
sometimes undergoes a kind of hypertrophy or hyperplasia,! and when 
this is accompanied, as generally happens, with wasting of the muscles 
of the thenar and hypothenar eminences, the palm of the hand becomes 
<[\iite flat, while its surface loses all its lines and wrinkles, and becomes 
smooth and glossy, these last appearances being doubtless caused in part 
at least by nutritive changes in the skin itsel£ In cases of wrist-drop 
irom lead or even alcoholic poisoning, a painless swelling may appear over 
the wrist-joints, which is caused by a swelling, probably of an inflamma- 
tory nature of the extensor tendon. This condition has been described 
under the name of tenogitis h^fperplasticafX fti^d is by some regarded as a 
trophic lesion, and by others as resulting from the mechanical irritation 
to which the stretched tendons are exposed while running over the 
strongly-flexed wrist. But whatever may be the origin of this condition, 
it has the effect both of increasing the deformity during the stage of 
paralysis, and of retarding recovery, inasmuch as the swollen tendons 
may, by forming adhesions with their sheaths, prevent the hands from 
regaining their normal positions, even after motor power has been 
restored. 

Piychical Diiordtrs. — The psychical disorders of peripheral neuritis 
are both numerous and important, but inasmuch as they do not occur, 
at least in any marked degree, in every form of the disease, consideration 
of them will be deferred until we come to describe the individual 
varieties. 

III. — Thb Chronic Form. 

The chronic form of multiple neuritis is generally a sequel of 
the acute or sub-acute varieties. In three out of the cases of acute 
ascending paralysis here collected the paralysis supervened more or 
less acutely, but improvement was slow, and the distortion of the 
extremities remained more or less persistent. In one of these cases 
(40) the paralysis reached its maximum of intensity and distribution in 
two or three weeks, but the main en grife persisted at the end of two 
years ; in another (50) the maximum degree of paralysis was reached in 
seven days, but the patient was unable to stand at the end of twelve 
months, while the movements of the upper extremities were feeble ; and 
in the third (48) the paralysis reached its maximum in five days, but 
•deformities of the extremities were noted seven years later, when the 

* See Helblng (P.X " Ueber perforirende HautgeecbwOre in Police won Neuiitia.'*— Aus d« 
Tttbinger ebiruiglaohen Klinik dee Profeeeor Dr. Bruns. Beitrage sur klinitehtn CMrurgitt Bd. II., 
1889. Abstr. CentralU, fur JfintHkeUkwuU. Ldpidg : 1889. Jahrg. XII., p. 7SS. 

f See LOwenfeld. " Zwei FVUe neuHtlacher Fl»tthaiid.'*~Jrttiic*«iur nud. Wockmuehrift, lt89, 
Ho. S4. Abfltr. OnUralbl./, d, m$i. Wimeniclu^ten, Berlin, 1889, p. 880. 

t SeeBrb (W.). Zim$$tii't C^pttdia, VoL XL, 187^ p. 550. 
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patient died of abdominal cancer, and islets of sclerosis were then found 
post mortem in the peripheral nerves. Had any of these patients 
been seen for the first time at the date of the last report of their 
cases it is very probable that the disease would have been regarded, 
at least a few years ago, a^ a progressive muscular atrophy in which 
the wastmg of the muscles had become stationary for a time, and yet 
the history of two of these cases at least (40 and 50) clearly 
shows that the paralysis was caused by alcoholic excesses. In 
hospital practice it is not all imcommon to meet with cases of chronic 
paralysis, with wasting of some of the muscular groups of the extremities, 
and consequent deformities of the feet and hands, and in which the origin 
of the disease is somewhat difficult to trace. A few weeks ago a woman 
was under my care, in the Infirmary, suffering from double ankle drop, 
slight distortion of the toes, general wasting of the muscles of the legs, 
absence of the patellar tendon reflexes, and marked dimunition of the 
faradic contractility of the nerves and muscles of the legs and feet. 
There were, however, no marked cutaneous sensory disorders, the muscles 
were not tender to pressure ; the patient did not suffer from cramps, 
and the hands were unaffected ; in one word, what we may call the 
aUoholie stamp was completely wanting. On enquiring into the history 
of this patient, however, there was no difficulty in proving that the 
paralysis was of alcoholic origin. She made no secret of the fiict 
that up to 18 months ago she drank to great excess ; she then 
suffered fi'om shooting pains in the extremities, cramps of the calf, 
gi'eat tenderness of the whole body, and became almost completely help- 
less and bedridden ; and to make assurance doubly sure, she was at that 
time an inmate of the Infirmary for many weeks, and^ Dr. Reynolds, 
medical superintendent of the Infirmary, informed me that she was then 
suffering from alcoholic paralysis in its most typical form. Another 
Infirmary patient of mine was the subjectof double-ankle and double- wrist 
drop, but without marked sensory disorders. On being cross-examined as 
to her habits, she admitted in a very shame-faced manner that she had 
taken liquors to excess, but it turned out that she had once taken rather 
more than was conducive to good behaviour on the occasion of a public 
festivity, and had consequently fallen into disgrace, but she was in no 
way an habitual tippler. The origin of her case was cleared up when a 
small blue line was discovered on the gums. This line disappeared 
about a week after her admission into the Infirmary, and, consequently, 
had she come under observation a week or ten days later than she did, 
it would have been impossible to have ascertained the origin of the 
paralysis, and the case would have been regarded as a multiple neuritis 
of unknown origin. 

A case which well illustrates the difficulty of tracing the disease to its 
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origin came tinder my observation a few years aga Mrs. M., aged 
thirty-eight years, consulted me on June 24th, 1884. She resided 
abroad, but paid an annual visit to her friends in this country. 
When in this coimtry in the summer of 1883, she felt weak 
and ''out of sorts,'' but was so much benefited by the change of 
air that she was able to return tp her distant home much improved in 
health. Soon afterwards, however, she began to complain of a sensation 
of *' fidgets '' in her left leg, accompanied by shooting pains, as if electri- 
city were passing through it Her right leg was soon afterwards 
attacked, and she felt herself day by day becoming weaker at the knees. 
In three or four weeks from the commencement her lower extremities 
were almost completely paralysed. After a time her hands were invaded^ 
but it was not until the Christmas of the same year that she observed 
that her hands were becoming notably wasted and distorted. The 
patient and her husband stated that she was unusually abstemious in her 
habits, and only partook of a single glass of claret at dinner, by her 
doctor's orders. 

Present Condition. — On walking across the floor it is seen that the 
toes drop with each advancing step, and that the knee has to be 
elevated to an unusual degree in order to clear the toes off the ground. 
When the patient is seated on a chair, and the feet are placed flat on the 
groimd, she is unable to raise the ball of either foot from the ground by 
voluntary effort. In the left upper extremity the thenar and hypo- 
thenar eminences are wasted ; the hand is distorted into the form of a 
daw, and the grasp is feeble. The extensors of the forearm are also 
weak, but not sufficiently so to give rise to a manifest wrist-drop. The 
right upper extremity is similarly affected, but in a much less degree than 
the left The affected nerves and muscles react to a faradic current of 
moderate strength, and the muscles react in a normal manner to 
galvanic stimulation. There are no sensory disorders, either sub- 
jectively or to objective examination. The patellar tendon reactions 
are absent The patient is being skilfully treated by her husband, who 
has been carefully instructed in the method of applying galvanism by 
her foreign physician.' 

This patient did not again come under my observation until two 
years later, when the following report of her case was taken: — May 
30th, 1886. — Mrs. M. called to-day, and I find that her general health is 
excellent, and that she has regained almost completely the motor power 
of her lower extremities. The nerves and muscles of the lower limbs 
give normal reactions to electrical stimulation; the patient's gait is quite 
normal ; she can now raise the ball of the toes of either foot from the 
ground by voluntary effort, but the patellar tendon reactions are still 
absent. The left hand is distorted into the form of a daw, and the 
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right is also affected, although it is not so much deformed as the lefL 
The muscles of the thenar and hypothenar eminences do not react 
to the strongest faradic or galvanic current The flexors of the forearm 
give a feeble reaction to a galvanic current from 35 cells Leclanche on 
anodal and to 40 cells on cathodal closure. The muscles of the shoulders 
■and upper arms are somewhat wasted and feeble. The face is smooth and 
expressionless, and the palpebral aperture of the right side is wider than 
that of the left The patient can still close her eyes, but the slightest pressure 
of the observer's thumb suffices to overcome the contraction of the orbicular, 
the action of that of the right side being especially feeble. The pupil of the 
right eye is wider than that of the left, but the two react both to light and 
accommodation. The external rectus of the right eye appears to be feebler 
than the corresponding muscle of the left eye, as judged by the power 
of the respective muscles to rotate the eyeball outwards, but the patient 
does not complain of double images. The patient states that she 
occasionally experiences some difficulty of articulation, but at her visit 
she pronounced polysyllabic words without difficulty or perceptible 
disability. The sense of temperature is completely lost in the left 
hand, but the other forms of cutaneous sensibility are not much affected, 
and the patient does not complain of numbness or other pareesthesia. 
The muscles are not tender to pressure. 

August 30. — Mrs. M. presented herself again to-day for examination. 
For the last week she has been suffering from digestive disorders, accom- 
panied by diarrhoea. In repect of her paralytic condition her symptoms 
have continued more or less unchanged. She now complains of a feeling 
of oppression, and of a' sensation of constriction around the chest The 
difference in the circumference of her chest, on a level with the 
nipples, between her maximum expiration and inspiration, is two inches, 
and the diaphragm acts forcibly. I now prescribed for the diarrhcea and 
digestive disorders, but have not seen or heard of the patient since that 
time. 

The notes of the above case are somewhat imperfect, but the most 
careful enquiries were made into all circumstances which would tend 
to connect the symptoms with the action of the poisons of syphilis, 
diphtheria, alcohol, and lead, but with negative residts ; and although I 
have the strongest conviction that the case was an example of peripheral 
neuritis, I am totally unable to conjecture what was the nature of the 
poison which caused it 

In other cases the disease may extend over many years, but its pro- 
gress is interrupted by alternate amendments and relapses. The fol- 
lowing is a brief report of the symptoms in a case of what I may call 
relapsing paralysis, which came under my observation some years ago, 
and which I then regarded as being a probable example of periependymal 
myelitis. 
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Ann R, aged 33 yean, unmarried, entered the Manchester Royal 
Infirmary under my care on May 25, 1882. The patient's occupation 
was " cotton-balling/' an operation which consists in winding cotton into 
a ball of considerable size. She ei\joyed excellent health until seven or 
eight years previously, when she began to feel her fingers awkward and 
feeble when at work, while at the same time she observed that the little 
and ring fingers dropped powerless when the hands were held out hori- 
sontally in the prone position. She suffered from severe pain between the 
shoulders, but from no other sensory disturbance. The weakness of her 
hands, however, increased rapidly, and she was soon obliged to desist 
from work ; but after a rest of three weeks' duration she resumed her 
occupation, and continued steadily at work for the next three years. At 
the end of that time she was seized with some kind of fit Paralysis of 
both hands developed suddenly, and six or seven months elapsed before 
she regained full motor power in them. During the four years before 
she oame under observation her history has been that whenever she 
worked for some time her hands became more or less suddenly paralysed, 
and on resting gradual recovery took place in three or four months, to 
be followed by a relapse soon after she resumed work. For the last two 
years she has not worked more than a few weeks at a time when the 
paralysis reappeared, and lately a few days at work sufficed to induce an 
attack. 

Present Condition, — The patient is well nourished and of healthy 
appearance, except that her eyelids are a little pufi^, but all her internal 
organs are normal ; there is no albumen in the urine, and no blue line 
on the gums. The patient has double wrist-drop, her grasp is feeble, 
the thenar and hypothenar eminences are flattened, and she is unable to 
perform special movements with her fingers, while the hands have a 
characteristic claw appearance. The pronators and supinators of the 
forearm and the muscles of the upper arm are unaffected. The 
extensors of the forearm and the opponens and abductor poUicis do not 
react to the strongest faradic current ; but the long flexors of the forearm, 
the flexor brevis, and adductor poUicis, and the muscles of the hypo- 
thenar eminence react feebly to a current of medium strength. The 
muscles which failed to react to the fisuradic current react to a galvanic 
current frt)m 15 cells Leclanch^ on anodal dosiire, and with 30 cells on 
cathodal closure, while those which contracted to a medium fsiradic cur- 
rent react to a galvanic current from*about 25 to 35 cells on anodal, and 
an equal number on cathodal closure. The patient states that her finger 
tips are numb^ and that her hands are burning ; but there is no diminu- 
tion of sensation to objective examination. She also complains of tingling 
sensations in her feet, but the muscles of the lower extremities do not 
give evidence of paralysis, and all of them give normal reaction to eleo- 
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trical examination. On July 5, 1882, the patient was discharged, and 
became an out-patient. 

February 1, 1883. — Considerable improvement has taken place in 
the patient's power of extending the hands and fingers, but her grasp is 
still feeble. She now complains, however, of numbness of her feet, and 
of a constrictive pain surroimding her body on a level with the false 
ribs, and her feet have *^ lost all their spring." On examining the lower 
extremities, it is found that the anterior muscles of the right leg and the 
intrinsic muscles of the foot are almost completely paralysed, while those 
of the calf only contract feebly on voluntary effort. The corresponding 
muscles of the left leg are similarly affected, but in less degree. The 
afifocted muscles of the right leg fail to react to the strongest faradic 
current ; but those of the left leg give a veiy feeble reaction to a very 
strong current The muscles of the right leg contract to a galvanic 
current from 30 cells on cathodal and 25 on anodal closure, while those 
of the left leg contract to 35 cells on cathodal and an equal number on 
anodal closure. The feet and outer surfaces of both legs are relatively 
ansesthetic, and the patient cannot localise touch clearly over these parts. 

The patient continued to improve whilst she remained under treat- 
ment, but had not recovered completely when she disappeared from 
observation. 

During the time that the patient, whose case has just been reported, 
was under my care, her sister was being treated for a somewhat 
similar affection by my colleague. Dr. Dreschfeld.''*' The patient was 
admitted as an in-patient of the Infirmary, under Dr. Simpson, on 
February 14, 1882. She was 43 years of age, and was suffering from 
paralysis and atrophy of the upper extremities. She had been married 
23 years, and had twelve children, nine of whom are living. Her occu- 
pation was that of a " cotton-bailer/' but she had not worked at the mill 
since her marriage. Three weeks before her admission she felt a sharp 
pain, which was especially severe over the little and ring fingers, shoot 
across her right hand, and soon afterwards her wrist dropped, and her 
arm also became partially paralysed, the movements at the shoulder 
being more feeble than those at the elbow. Fourteen days later the left 
arm was similarly attacked with shooting pains ; it also soon became 
more or less paralysed. The patient suffered horn great pain in the 
affected extremities, and also from pain in the back, which shot across 
from shoulder to shoulder. 

Present Condition, — On examination. Dr. Dreschfeld found the 
patient suffering from marked paralysis, and atrophy of the muscles of 
the fingers and hand, and of the extensors of the fingers and wrist, and 

*DreMlifeld (J.). "On some of the nrtr forms of muiculAr atrophleo."— AtUn, VoL IX. 
LMidBB, 1887, p. 187. 
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to a less degree of the flexors of the fingers and wrist The triceps was 
also weak and atrophied, and the deltoid, biceps, and supinator longos 
were somewhat feeble. The patient complained of numbness and cold- 
ness of her fingers, but there was no manifest ansesthesia. The affected 
muscles gave degenerative reactions on electrical examination. The 
patient came imder Dr. Dreschfeld as an out-patient, in May, 1882 ; he 
then found that she had improved considerably, and ultimately she made 
a complete recovery. 

In January, 1884, she again presented herself suffering from pains, 
loss of motor power, and muscular atrophy, with degenerative electrical 
reactions iu the upper extremities, and after a few months' treatment 
again made a good recovery. In March, 1885, she appeared for the third 
time as an out-patient, suffering from what proved to be a comparatively 
mild attack, and from which she made a quick recovery. 

With respect to the cause of the neuritis in these two sisters it 
is difficult to form a trustworthy opinion. Knowing that they were more or 
less similarly affected by paralysis, and that both were by occupation 
'* cotton-bailers," I suspected that there was some inherited weakness in 
the spinal cord, which was excited to actual disease by over-exercise of 
the muscles of the upper extremities induced by the nature of their 
work, but I abandoned this theory on hearing that Dr. Dreschfeld's 
patient had not worked at *^ cotton-balling ** during the 23 years of her 
married life which had preceded the first attack. 

I am now inclined to believe that the disease must have been caused 
in both by chronic poisoning of some kind, and I cannot think of any- 
thing that would be more likely to have induced their symptoms than 
secret drinking. When, however, these patients were under observation, 
our knowledge of multiple neuritis was much less accurate and definite 
than it now is, and no very stringent enquiries were made into their habits. 
But whatever may have been the cause of the disease in these two 
patients, the truths we should like to enforce at present are, that cases come 
under our observation in which a widely distributed paralysis, with 
atrophy, has existed for years, either in a continuous or in a relapsing 
form ; that the association of pains and other sensoiy disorders with the 
paralysis, in the early stage of many of these cases, prove them to have 
been caused by disease in the course of the nerve trunks ; and that the 
exciting cause may have disappeared so completely as to render its 
nature a matter only of conjecture. Many of the cases of progressive 
muscular atrophy, reported by the older authors,''*' seem to us to belong 
to the categoiy of chronic peripheral neuritis, in which the nature of the 
exciting cause has not been traced. We shall now proceed to consider 
the special varieties of peripheral neuritis, and shall first describe the 
form resulting from the poisonous action of the difiusible stimulants. 

•See Fi1«di«loh(N.). £ri6cr im^rcMiM JTiMtvbUnsP^ 
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in. Toxio MuLnPLB Neuritis — (1) The Neuritis Caused by Diffu- 
sible Stimulants. 

(a) Alooholio Paralysis. 

When it is considered that the habit of drinking fermented liquors has 
been prevalent amongst all advanced races from the earliest period of 
their history, and that the habitual indulgence to excess in these bever- 
ages gives rise to a very remarkable and striking series of disabilities and 
distortions of the body, it can hardly be doubted that the symptoms 
resulting from chronic drinking must have attracted the attention of 
instructed observers at an early period in the history of medicine. It is 
at least certain that the tremors, the progressive emaciation, the insecure 
and staggering giiit, the numbness and loss of feeling in the extremities, 
the distortions of the fingers, and the chronic indigestion which result 
from excessive indulgence in wine, were known to Seneca,'^ and were the 
search likely to prove profitable, it is hardly to be doubted that more or 
less accurate descriptions of these symptoms would be found in the 
writings of Hippocrates and Galen and of the Arabian physicians. 
Coming down to more modem times, we find that the famous Dr. 
Lettsomf gave, just a century ago, a vivid and accurate description both 
of the insidious manner in which the drinking habit is often acquired, 
and of the paralysis which is the natural result of it 

The passage is so important that we need not offer any apology to 
our readers for quoting it in full. After describing fint the symptoms 
of the chronic indigestion of hard drinkers and, second^ the symptoms 
which precede and attend cirrhosis of the liver, the author proceeds : 
** The third train of symptoms to be described is not confined to age or 
sex, but is in general more frequently the attendant of the female sex. 
The persons liable to these symptoms have been those of delicate habits, 
who have endeavoured to overcome the nervous debility by the aid of 
spirits ; many of these have begun the use of these poisons from per- 
suasion of their utility, rather than from the love of them ; the relief, 
however, being temporary, to keep up their effects frequent access is 
had to the same delusion, till at length what was taken by compulsion 
gains attachment, and a little drop of brandy or gin and water becomes 
as necessary as food ; the fenvale sex, from natural delicacy, acquire this 
custom by slow degrees, and the poison being admitted in small doses, is 
slow in its operations, but not less painful in its effects. 

*' The soberer class of tradesmen also, who occasionally indulge in 
their sixpennyworth of brandy and water, gradually slide into the same 

* Senaea. Spitt. 98, 1 10. Quoted by Brtihl-Crammr. " Uber die Trinkaucht und «ine rafelon- 
«IIa Heilmethode denelben."— Berlin, 1819, p. 58. 

t Lettaom (J. C). "History of some of the effects of hsrd drinking." London, 1789, p. 6, 
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unhappy habits^ and entail upon their constitutions the same misery 
which I shall now introduce. 

" The firRt appearance of indisposition very much resembles what has 
been last described : and under the deception of the gout, the fuel is 
heaped upon the fire, till the delusion has been too long maintained to 
admit of retreat : in general, at least, the attachment to the use of 
spirituous drinks becomes so predominant^ that neither threats nor per- 
suasions are powerful enough to overcome it The miserable sufferer is 
so infatuated, as, in spite of locks and keys, to bribe by high rewards the 
dependent nurse, privately to procure. But the concluding symptoms 
are very different from either of the foregoing histories; frequently, 
indeed, the appetite for food vanishes, but sometimes continues voracious; 
and, at the same time, whilst the body is costive, and no vomiting ensues, 
the lower extremities grow more and piore emaciated ; the legs become as 
smooth as polished ivory, and the soles of the feet even glossy and 
shining, and at the same time so tender, that the weight of the finger 
excites shrieks and moaning ; and yet I have known, that in a moment's 
time, heavy pressure has given no uneasiness. The legs, and the whole 
lower extremities, lose all power of action ; wherever they are placed, 
there they remain till moved again by the attendant ; the arms and 
hands acquire the same palsied state, and the patients are rendered in- 
capable of feeding themselves. Thus for years they exist, with no 
material alteration in the size of the body or aspect of the countenance. 

** Whether they really undergo the agonies they appear to suffer I 
much doubt, a^ at this period their minds appear idiotish ; they often 
shriek out with a vehemence that may be heard at a considerable 
distance, but upon enquiring about the seat of pain, they have been 
vague and indecisive in their answers. When a cramp comes in the 
lower extremities, involuntary motions draw up the legs, and produce 
the most piercing shrieks, and the features of the face, altered by convul- 
sive twitchings, excite pain in a spectator. For some months before they 
die their shrieks are more incessant, and as violent as the strength will 
admit They talk freely in the intervals bf mitigation, but of things 
that do not exist ; they describe the presence of their friends as if they 
saw realities, and reason tolerably clear upon false premises." 

The above passage requires no comment The extreme hypertes- 
thesia, the emaciation, the glossy skin, the hysterical outcry, with dis- 
tortion of the face on being touched, the utter helplessness of the lower 
extremities, and the peculiar kind of dementia observed in advanced 
cases of alcoholic paralysis, especially as observed in females, are here so 
graphically delineated that it cannot but be a subject for marvel how it 
has happened that the profession, once put in possession of such a powerful 
and accurate description, had ever afterwards lost sight of it, or had 
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orerlooked the causal connection existing between certain forms of 
paralysis and alcoholic excesses. 

The truth appears to be that the physician continued to regard 
these cases as belonging to the proyince of the alienist, and that 
the alienist, approaching the subject from his own standpoint, looked 
upon them as forming one of the varieties of general paralysis of the 
insane, a disease which is often complicated at its onset by alcoholic 
excesses, but which often attacks individuals who have not been exposed 
to the action of this poison, or to any other obvious and exciting cause. 
From this point of view it might be possible to regard the alcoholic 
excesses as merely forming part of the extravagances which are so 
common during the stage of exaltation, and not as the true cause of the 
diseasa 

The symptoms of alcoholic paralysis, with its accompanying sensory 
and vaso-motor disorders, were again described with great fidelity 
in 1819 by Brilhl-Cramer,'**' who, from his position as practising physician 
in Moscow, had excellent opportunities of observing the deleterious 
effects produced by the abuse of raw spirits. 

A still more accurate and detailed description of these symptoms 
was given in 1822 by Dr. James Jackson, a physician, of Boston, who 
appears to have been the first to have directed attention to the pre- 
dominance of paralysis of the extensors over that of the flexors. This 
description bears internal evidence of having been drawn from nature, 
and is a model of accurate observation, but as it has been quoted in 
full by my colleague, Dr. Dreschfeld,t it is not necessary for me to 
reproduce it here. 

Bat, important as have been the descriptions of alcoholic paralysis 
given by the above authors, it is unquestionable that to Dr. 
Magnus Hubs belongs the merit of being the first to have given 
a minute and detailed account of the symptoms from an elaborate 
analysis of a considerable number of carefully recorded cases. 
He was the first, so far as we know, who pointed out the similarity 
of alcoholic paralysis to that resulting from chronic poisoning by 
lead, copper, mercury, and other metals, and from ergot. The work 
mMf indeed, so thoroughly done by Huss that very little has been 
added since his time to our knowledge of the clinical history of the 
disease, if we except our present information with regard to the state of 
the tendon and electrical reactions, but the value of these, as signs of 
disease, was hardly known in his day. 

t JmImop (Dr. JametX " On a peculiar dlBeaae resulting from the uee of ardent epirltft.** 
JRn» JhftaMt/McnMl af iMicing and Surgery, VoL XL (third series, VoL I., No. 4), Boston, 1822, 
fk ML Qnoted 1^ Dreachfeld (Julius). " Further obserrations on alcoholic poralyiia.'*— Ihxiin, 
jMHwy Ho., YoL VIIL, London, 1886, p. 433. 



124 

The fact that alcoholic excesses give rise to a particular form 
of paraplegia was pointed out many years ago by Dr. Wilks,^ 
and contributions to the subject were made by Dr. Handfield 
Jones,' Mr. Lockhart Clarke,' and Dr. Reginald Thompson,^ while 
Leyden' also stated that he had seen several cases of transitory 
paralysis from alcohol, and Westpbal* described a case of peculiar kind 
of gait arising from the same cause. Gases of alcoholic paralysis were 
reported by Topinard,' Bourdon," and others, as examples of locomotor 
ataxia, and Jaccoud* mentions chronic alcoholism amongst the causes of 
tabes, so that be also must have mistaken the uncertain and staggering 
gait of alcoholic paralysis for the true ataxic gait. 

The sensory disorders caused by the abuse of alcohol were specially 
studied by Leudet,^^ and the cases reported under the name of general 
neuralgia" appear to belong to this category. 

The next great advance in the study of alcoholic poisoning was taken 
by Lancereaux," who was the first to suggest that the symptoms were 
caused by inflammation of the peripheral nerves^ and also directed 
attention to symptoms like local asphyxia and gangrene of the extremities, 
which had hitherto been overlooked. Very important contributions 
to the subject now followed in quick succession by Myrtle," Glynn,^' 

I Wilka (8.). The iiedieal Timet and G<uetU, Vol. II., 1868, p. 470. "Alcoholic pwaplegU.'* 
The Lancet, VoL L, 1872, p. 820, and "Lectures on dieeaaee of the nerrous syBtem,** 2nd Bdit, 
1888, p. 872. 

> Jonee (C. HandfleldX ** Notes on epileptic attacks and panlysis as results of alcdhoUo 
exceos."— 2%< PrwiUioner, VoL VII., London, 1871, p. 831. 

' Clarke (J. Lockhart). "Alcoholic paresis and paraplegia.'*— 7%< Lancet, VoL L, Lend. 1872, 
p. 427. 

* Thompeon (Reginald). " On paralysis of the extensors."— AfecUeo-CAtrursrtcai Tranto/ction*, 
Lend. 1888. 

* Leyden (E.). "Klinik der Rttckonmarksknuikheiten.'* Berlin, 1875, Bd. II., Abth. I., 
p. 281. 

* Westphal (0.). " Ueber elne bei chronischen alooholisten beobach. Form von GehstOrung.'* 
ChariUAnnaloi, BerL 1877, p. 895. 

* Topinard. " De Tataxie looomotrioe." Paris, 1884, p. 41. 

* Bourdon (H.). " Jitudes diniques et histologiques sur I'ataxle looomotrloe progreaslTe.'*— 
Arck, ghUr. de MUL, VoL IL, 1861, p. 515. 

* Jacooud. " Les paraplegies et I'ataxie du mouvement** Paris, 1864, p. 630. 

^^ Leudet (E.). " Btudes dinique de la forme hyperesthteiques de I'alooolisme chroniqoe et 
de sa relation avec les maladies deila moelle."— ^rdL gintr. de Mid., 6th BM% Tome IX., 1867, p. 5. 

II See Valleix. BuUeL de TAMipeuti^iM, Tome XXXIV., 1848, Obs. 2, 3, and 4. OaeetU de* H&pU,, 
6th March, 1849, and 2l8t September, 1850 ; and Lederc, " De la N^Tral^e Q^tod^," TkUe dt 
Parii, 1852, Obs. 2, 4, 5. 

*' lAncereaux (S.) Art " Alcoolisme(PathologieX*'— IM«t. EneytL dee Scieneee Mid., Tome IL, 
Paris, 1865, p. 615 et eeq. " De la Paralysie Alcoholique."— (Tcueite Httbdom. de Mid., 2 S^e, Tome 
XVIL, Paris, 1881, pp. 119, 165, and 195. " Des troubles Taso-moteurs et trophiques li^ k I'AIooo. 
lisme et 4 quelques autros intoxications chroniquee (paleurs, sueurs, froids, asphyxie locales 
oedtade et gangrene dee extr^mites.")— ^'I^*u<m Medical, Tome LXIIL, Paris, 1881, p. 745; and 
" De rabsinthisme chronique."— (Toe Med. de Pane, 1881, pp. 14, 15, 21, 28, 24. 

> s Myrtie (A. S.) The Britiek Medical J&umal, VoL IL, 1880, p. 812. 

> * Glynn (T. R.) " Oases ot Alcoholic Paraplegia. "— The Liverpool Medieo-Ckirurffieal JwrneU, 
July, 1888, p. 874. 
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Broadbent,^ Dreschfeld,' and Hadden' in this oountry ; by Fischer/ Moeli/ 
Lowenfeld* in Germany ; by Charcot and Fer6,' and D6jerine^ in 
France ; and by Hun* in America, Numerous other contributions to the 
subject have been made in recent years, and of these we may mention 
papers by Kriicke," Strfimpell," Lilienfeld,^^ Schulz," Lancereaux,^' Bern- 
hardt," Standish,"Kast," Oppenheim," Saundby,'* Findlay » Duckworth," 

> Broftdbent (W. H.) " On Alcoholic Poisoning."— 2%« Lancet, Feb. 16, 1884, p. 394. 

* Drvaohfald (J.) "On AlcohoUo Paralysis."— ihvin, VoL VIL, July, 1884, p. 200, and 
"Further ObBerrationa on Alcoholic Paralysis.''— JUrain, VoL VIII., 188d, p. 433. 

* Hadden. "Alcoholic Paralysis."— .BrititA Med. Jimmal, Vol. II., 1884, p. 818, and Transac- 
Hani itftJu Pathological Society , London, 1885, p. 49. 

« Fischer (O.) " Eine elgenthUmliche Spinalerkrankung bei Trinkem. "-^rcAiv f&r Ftychia- 
tri^ Bd. XUI., Berlin, 1882, p. 1. 

* MdelL [Bcrl. klin. WochtmchHfl, 1884, p. 223.] " Statistisches und Klinisches ueber Alco- 
hoUsmus.'*— CTUirtt^ AnnaUn, Berlin, 1884, p. 541, et 9eq, 

•LSwenfeld (L.) "Ueber Spinallahmung mit Ataxic."- ^rcAiv f&r Psychiatries Bd. XV., 
Berlin, 1884, p. 488. 

V Charcot and F4r6. " Des paralysies alcooliques.'*— £« ProgrU Midical, June 14, Paris, 1884, 
p. 475. 

* IMJerine (J.). " Etude sur le nervo-tabes p^rlphArique (ataxic locomotrioe par n^vrites 
pArlphMques, avec int^grit^ absolue des radne postMeure, des ganglions spinaux, et de la 
moeUe epinitoe.**— ^rcAivet de Phyrioloffie normal et Pathologiqutt Serid III., Tome IIL, Paris, 

1884, p. 231. 

* Hon (Heniy). "Alcoholic paralysis.**— ^meriean Journal of Med. Seieneet, 1885, April, 
p. 872. 

>• Krttcke (Dr.). "Die Pseudotabes der Alcoholiker.**— 2>eue«eA« Medixinal Zeitung, 1884, 
No. 72. 

>* Strumpell (A.). "Ueber die Neryenerkrankung der Alooholisten."— Brr(. klin. Wochen- 
tdkrift, 1886, No. 82. 

>• LUienfeld (A.).— ifcurofogr. Centralbl., Jahrg. IV., Ldpz., 1885, p. 852 : and Berl. klin. 
WochmtO^t^t 1885, No. 45. 

>s Sohula (R.). "Beitrag sur Lehre der Multiplen Neuritis bei IPotatoren."— JTeurotog. 
OoitrttlbL, Jahrg. IV., 1885, pp. 433, 462, 482. 

. >* Lancerteux (E.). "Paralysies toxiques et paralysies aloooUques."—X' fTnion Med., Paris : 

1885, No. 32. 

1 • Bernhardt (M.). " Ueber die multiple Neuritis der Alkohollsten ; Beitrilge sur difTerentiellen 
Diagnoatik dieses Leidens Ton der Tabes, der PoliomyeUjUi subacuta, und derjsogenannter Lan- 
drj'aohen paralyse."— 2^iUeArVl/i(r Hin. Mediein, Band XL, 1885, Heft IV. 

** Standish (Mylee). " A case of alcoholic paral3rsis preceded and accompanied by amblyopia 
ex abttso.**- So«(cn Medical and Surgical Journal, 1880, April 22. 

>* East (A.). " Klinisches und Anatomisches tiber primare degeneratlTe Neuritis.**- 2>eu(4e^« 
Arckiv f. klin. Med., Bd. XL., 1886, Heft 1. 

>* Oppenheim (H.). "Beitrttgesur Pathdogie der 'multiplen Neuritis* und Alkohol-Lah- 
mnng.-—ZeiUchrift fUr klin. Med., BerL, 1886, p. 232. 

> • Saundby (R). " A case of alcoholic paraplegia.**— 7%« Lancet, VoL II., 1886, p. 24L 

*• Findlay (D. W.). " Three cases of alcoholic paralyslB (multiple neuritisX**- Afe<fi«c- 
Chirvrgical Trantactiont, London, 1887. 

>* Dackworth (Sir Dyce). "Three cases of multiple peripheral (alcoholic) neuritia in 
women."— SC Bartholomew't Host^tal Beportt, VoL XXII. 
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Smart,* Buzzani,' Witkowski,' Thomsen,* D^jerine,' Uhthoff;^ Sharkey/ 
Taylor," Bramwell,* Siemerling," Dryadale," Tiling," Eorssakow,'* and 

others. 

In addition to these papers several important theses and monographs 
have been published on the subject. Without pretending to give an 
exhaustive list of them we may mention the works of Oetlinger,*^ Leval- 
Picquecheff,*' B^hague,** and Eorssakow,*' while it is hardly necessary to 
remind the reader that much information is obtained in alcoholic paraly- 
sis in papers and monographs, such as that of Dr. Buzzard, on the 
general subject of peripheral neuritis. 

We now propose to illustrate the course and symptoms of alcoholic 
paralysis by describing a few typical cases of the disease. For the records 
of these cases we are chiefly indebted to Dr. W. R. Williamson, Medical 
Registrar to the Infirmary, who superintended and corrected the notes 
of the clinical clerks. 

Qfji^ 2, — Jaue H., set 36 years, was admitted to the Royal Infirmary 
on January 6th, 1890, under the care of Dr. Ross. The patient is a 
married woman, but has had no children and no miscarriages. Her 
husband has been engaged for the last two years in making furniture 

1 Bnuurt (A.). " A case of multiple neuriti«."— JSitnfricfyA Medical Journal^ July, 1888. 

• BusEard (T.X " A case of double wrist drop, apparently due to multiple neuritif of aico- 
holio origin."— ifmtn, April, 1888. 

> Witkowskl (A.). *' Zur Klinik der multiplen Alkoholneurltif.**—^ rcA. f&r Pt^hUUrie, 
Bd. XVUL, 1888, p. 809. 

4 Thomeen (P.)l *'Zar Fathologie und patbologioohen Anatomie der acuten oompleten 
(alkoholiachen) AngenmuakelUQimnng (polioencephalftis superior Wernicke). -ArcJUv fUr Psf- 
dUatrie, Bd. XIX., Berlin, 1888. p. 185. 

• Dejerine (J.X " Contribution k I'^tude de la n^vrite aloooUque. '*—^rdL de PkptioL norm, 
tt PoMo., Paris, 1887, No. «. 

• Uhthofl (W.). " Einfluss des chronischen Alkoholisimus auf dee menschliche Schargau."— 
Arch. /. OphtkalmoloffU, Bd. XXXU., Abth. 4,. and Bd. XXXIIL, Abth. 1. 

• Sbarkey (8. J.). " Alooholic paralysis of the phrenic, pneumogastric, and other nenres.**— 
Trantaetunu nf tin PatholoffUal Society, Vol. XXXIX., London, 1888. p. 27. 

" Taylor (Frederick^ '< On multiple neuritis."—^/* HotpUal ReporU, VoL XLV. (XXX., 3rd 
Series.) Lond., 1888, p. 287. 

• Bramwoll (Byrom). American Journal of the Medical firicneet, June, 1888, p. 575. 

lo Siemerilng. "Ueber einen Fall von Alkolneuritls mlt Myositis.*'— JTeitrofoy. CaUralb., 
Jahrg. VIIL. 1889, p. 244. 

t( Drysdale (C B.X "A case of alooholic paralysis.**— 2%« BrUiek Medical Joumal, YoL II., 
1888, p. 937. 

IS Tiling. '* Ueber bei der alkohoUstichen Neuritis Multiplex beobachchlete Oeistessttfrung." 
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poHab, and there ia always a strong Bmell of naphtha in the bouse. At 

the same time she admits thst for many years she has taken a eouBider- 
able quantity of whiskey and other stimulants, and for the last eighteen 
months she was obliged to take a glass of spirits at night to procure 
sleep and relieve the pain caused by " rheumatioa " in the leys. The 
patient suffered at various times from numbness and tingling of the 
hands and feet, and from cramps in tlio legs, but her memory is defec- 
tive, and it is doubtful how far her statements can be depended upon. 
She states that she experienced weakness of the legs for the first time 
about a month i^o, and that she lost the use of her hands somewhat 
suddenly, about a week before her admisaion, but her stateraeute with 
regard to dates must be accepted with caution. 

Fratnl Condition. — The patient is a stout woman, of florid complexion 
and bloated countenance. All her muscles are flabby, but the presence 
of a considerable quantity of subcutaueons fat prevents the appearance of 
much wasting, except in the miiscles of the calves, which are manifestly 
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atrophied. There is a lilLlu i>ittiiig, ou pressure, over tlie ankles. As 
the patient lies on her back in bed the lower extremities are fliiccid and 
powerless, while the feet are dropped at the ankles and the toes at all the 
joints. The patient is unable, as she lies on her back, to move the lower 
ertreraities in the slightest degree at any of the jointa When placed on 
her side, however, she can produce slight flexion of the legs at the kuees, 
and of the thighs at the hips, but without being able to eiteud them. 
In short, with the exception of this slight power of flexion, the legs 
remain wherever they are laid until moved by the attendant When 
the forearms are held up vertically the bands are completely dropped at 
the wrista and the fingers at the metacarpo- phalangeal joints, and the 
patient is quite unable to make the slightest movement of exteosiou of 
the hands or fingers. The grasp of either hand is feeble and the patient 
cannot oppose the tip of the thumb to those of the fingers, and cannot 
separate the Augers from one another. Extension of the forearms at the 
dbows is relatively feeble but the other movements at the elbow and 
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shoulder joints are performed with considerable force. The reflexes of the 
sole, the patellar-tendon reactions, and the wrist jerks^ are absent; and the 
abdominal and epigastric reflexes are also feeble or absent. The patient 
complains of rheumatic pains in the forearms and about the shoulders, 
and of numbness and tingling of the fingers and ti)es, and in the 
backs of the hands and feet The head of a pin is not perceived 
on the backs of the hands and fingers, or on the dorsal surfaces of 
the toes, but the prick of a pin is perceived in those parts, although the 
sensibility is somewhat delayed. She can tell the position of the legs, 
and the direction given to them by passive movements when the eyes are 
closed. The soles of the feet, especially along the course of the plantar 
nerves, are very sensitive to pressure^ and the slightest pressure over the 
calves of the legs and over the muscular masses generally, evokes loud 
outcries of pain. There is nystagmus of both eyes when the patient 
tries to fix an object, and the oscillatory movements become very 
marked when the eyes are directed to lateral objects. The pupils are 
moderately dilated, but they contract to light and accommodation, 
although somewhat sluggishly. There is no paralysis of the ocular or 
facial muscles. The optic discs were found normal on ophthalmoscopic 
examination. There is no central scotoma, and vision is good in other 
respects. The tibialis anticus reacts on either side to a faradic current 
of medium strength, but the extensor longus digitorum and peronei 
muscles fail to react to strong currents. In the upper extremities the 
exterior communis digitorum reacts to a very strong current on the 
right side and to one of medium strength on the left, while the 
extensor ulnaris, the supinator longus, extensor ossis metacarpi, flexor 
sublimis, flexor radialis^ and flexor ulnaris muscles in both arms react to 
weak currents. 

The following reactions were obtained to the galvanic current : — 

Left Lio. Right Lso. 

JLBC ABC. K8C. 



Tibialis, anticus Cells Ledanchl 10 15 10 10 

£xtensor l(mgus digitorum 20 20 15 10 

Peronei 15 20 15 15 

LifT Arm. Riobt Arm. 

KSO. ABC. KSa ABC. 

Extensor communis digitorum 20 20 15 15 

Extensor ulnaris 15 15 10 15 

Supinator longus 20 20 20 25 

Extensor ossis metacarpi 15 15 15 20 

Flexor sublimis 20 25 25 25 

Flexoruhiaris 15 20 20 20 

Flexor radialis 20 20 20 20 

Nothing abnormal is discovered in the heart, lungs, or digestive organs. 
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The urine is 1,024 in specific gravity, and free from albumen. The 
temperature is normal. 

It is found that the patient's memory is very defectiye, and that she is 
particularly apt to make contradictory statements with regard to dates. 
At one time, for example, she stated that she was an in-patient in the 
Infirmary eighteen months ago, and on the following morning that she 
was an in-patient six months ago. On closing her eyes for sleep she has 
often seen faces, and at other times figures of real persons standing by 
her bedsida She has also been much troubled with horrid dreams, and 
recently she has seen numbers of cats coming about her bed. 

January 28. — This patient is still in the Infirmary, undergoing 
treatment by massage and electricity, but as yet, there is no perceptible 
improvement in motor power. 

Case 2, — C. W., aged 21 years, was admitted to the Royal Infirmary 
on October 23rd, 1S89, under the care of Dr. Ross. The patient became 
a sailor at a young age, and for the last six years has been a steward on 
board a trading vesseL He always enjoyed good health until six years 
ago, when he had an attack of rheumatic fever, for which he had to keep 
his bed for about a month. He made a good recovery, however, and 
remained in good health until three years ago, when he had an attack of 
sunstroke in Bombay. His father died at 33 years of age from con- 
sumption, but his mother is now alive and healthy. He has also a 
brother and sister living, and enjoying good health. The patient states 
that for the last five weeks he has been gradually becoming weaker, and 
during this time he has lost lOlbs. in weight. Six weeks ago he could 
lift a weight of 2 cwts. with ease, but now he is unable to lift a chair 
with one hand, and on making the slightest effort his body becomes 
bathed in profuse perspiration. He also perspires very freely both 
night and day independently of any exertion. About three weeks ago 
he noticed for the first time that he bad considerable difficulty in raising 
his feet on ascending a stair, and after making the effort the calves 
of his legs felt very sensitive and painful He also suffered from 
numbness and tingling of the hands and feet, while the soles of 
the feet were very sensitive to pressure. The patient has suffered 
for the last fifteen months from cramps of the calves. He was most 
usually seized soon after getting into bed, but some of the attacks have 
come on as he awoke in the morning. The cramps have been particu- 
larly frequent, severe, and painful for the last few weeks, and during an 
attack he has had to jump out of bed and press his feet against the cold 
floor, while sometimes he has liad to walk about the floor for over half 
an hour before the spasm completely subsided. The patient states that 
his sleep has been disturbed for some time by dreams, but they were not 
of a particularly disagreeable character. His mind has been occupied by 

9 
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dreamy fancies of his being the possessor of great wealth, but he laugh- 
ingly refuses to enter upon a more detailed description of them. 
On closing his eyes for sleep at night he has for the last few weeks seen 
coloured clouds before his eyes, in the midst of which faces appear, just 
like photographs upon a coloured screen. These faces were generally 
pleasing, and he has never seen animals like cats or rats about his bed. 
He never heard any voices. On being questioned as to his habits, he 
states that his daily allowance of spirits was four glasses of rum, but as 
he had the keys of the stores, he had the opportunity of taking more if 
he liked, but he is somewhat reticent as to the quantity he took in 
addition to the regulation four glasses. 

Present Condition, — The lower part of the patient's face is somewhat 
ruddy, and slightly sunburnt in appearance, but his forehead, temples, 
and eyelids have a pale and sallow complexion, while scratching the fore- 
head with the nail brings out a slight degree of capillary pulsation. 
The carotids beat visibly, and the jugular veins are dilated but do not 
pulsata The lower extremities and the surface of the trunk generally 
pit slightly on pressure. 

The patient complains of numbness and tingling of the fingers and 
toes, but there are no manifest cutaneous sensory disorders to objective 
examination. The calves of the legs and the muscular masses generally 
are exquisitively sensitive to the slightest pressure. The most accessible 
nerve trunks, such as the ulnar and the external popliteal, are also 
tender to deep pressure. The internal plantar nerves are extremely 
sensitive to pressure along their whole course, and are particularly tender 
between the heads of the metatarsal bones where the branches bifurcate 
to form the digital nerves. When the feet are dependent the soles 
become of a dark violet colour, this tint being most marked on the 
inferior surfistces of the toes and anterior part of the sole. When the 
patient sits on the side of the bed he experiences some difficulty in 
attaining the erect position, and has to assist himself by grasping his 
thighs. 'On standing, his feet are held wide apart^ and he totters, and in 
walking there is a well marked drop of the toes with each advancing 
■tepi As the patient lies on his back in bed, a slight degree of double 
ankle-drop is observed, but there is no manifest distortion of the toes. 
His grasp is feeble, and he is unable to touch the tips of the little 
finger and thumb, without flexing the distal upon the proximal 
phalanx of the thumb. The reflex of the sole is very lively, and 
the patellar tendon reaction is exaggerated on both sides. The 
cremasteric reflex is sluggish, but the abdominal and epigastric 
reflexes are active. The electrical reactions were not examined. 
The apex of the heart is displaced somewhat outwards and the trans- 
verse cardiac dulness is enlarged ; a soft systolic murmur is heard over 
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the apex, but it is replaced by an impure first soond at mid-axilla and is 
not heard at the back. The second sound, at the base, is accentuated. 
The pulse beats 72 in the minute and is regular, moderately full and 
Teiy compressible. The urine is acid, the specific gravity is 1015, and 
it is free from both sugar and albumen. His temperature is normal 
On reading for a little time the print becomes blurred and his eyes dim, 
so that he is obliged to desist, but the fundus of each eye is found normal 
on ophthalmoscopic examination. The hallucinations of sight have 
ceased since he entered the Infirmary, and he sleeps soundly. He was 
ordered 10 minims of tincture of digitalis in an ounce of diuretic mix- 
ture three times a day. 

November 9. — The oedema disappeared from the ankles in a few days 
and the patient rapidly improved in strength, but although he was dis- 
charged, yet he had by no means recovered the full motor power of 
his hands and lower extremities. 

Case 3. — H. H., aged 28 years, entered the Manchester Royal 
Infirmary, under Dr. Eoss, on December 9th, 1889. 

The patient is unmarried, has been a day labourer, and much exposed 
to changes of weather. He states that for many months he has been 
most temperate, only averaging about two glasses of beer a day. A few 
weeks ago he began to suffer from general weakness, palpitation, and 
breathlessness, and soon afterwards he observed that his ankles were 
swollen at night. These symptoms were not preceded by shooting pains 
or attacks of cramp, but as he became gradually weaker, he sought 
admission as an in-patient at the Infirmary. 

JPresent Condition. — The patient has a bloated appearance and watery 
eye, which is suggestive of chronic alcoholism. On standing, his feet are 
wide apart and he totters ; be is unable to stand on his tip-toes, and in 
walking there is a slight drop of the toes with each advancing step. As 
he lies in bed his feet manifest a slight degree of double ankle drop, but 
beyond a slight degree of hyperextension at the metatarsophalangeal 
joints, there are no distortions of the toes. All the movements of the 
lower extremities can be voluntarily performed as the patient lies in bed, 
but dorsal flexion of each foot is feeble and imperfect. The grasp is 
feeble, bat there is no wrist-drop, and the ordinary special movements of 
the thumbs and fingers can be performed, although with manifest effort 
and with some accompanying tremor. The patellar tendon reactions are 
lost, but the cutaneous reflexes are maintained. 

There are no cutaneous sensory disorders to objective examination, 
but the patient states that for a long time his hands and feet are very 
sensitive to cold, and when they are unduly exposed they become deadly 
oold and numb. The muscles of the calves of the legs and of those of 
the forearm are slightly tender to deep pressure ; so also are the brancbes 
rf the internal plantar nerve. 
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The lower extremities and scrotum are oddematous, and the mark of 
the stethoscope is readily left on the front of the chest during examination 
of the heart and lungs. The apex of the heart is displaced outwards 
slightly beyond the nipple line, and the transverse dulness on a level 
with the fourth rib is somewhat enlarged. A soft systolic murmur is 
heard over the apex, but it is replaced at mid-axilla by an impure first 
sound, and is not heard at the back. The second sound at the base is 
accentuated, but the sounds at the base are free from murmur. The 
carotids beat visibly, and a slight degree of capillary pulsation is obtained 
on scratching the forehead. The pulse at the wrist beats 88 in the 
minute ; it is somewhat jerky in character, slightly irregular, and very 
compressible. The jugular veins are distended, but do not pulsate. 

The urine is &ee from sugar and albumen, and the temperature is 

normal An electrical examination shows that the muscles of the lower 

•extremities all react to a moderate faradic current The following are 

the galvanic reactions obtained . — 

Right Lsa Lnr Lia 

K>8»Ca A«S<C« K«8>C A<8aCa 

Tibialis anticus Cells Ledanch^ 25 30 25 30 

Peronei „ „ 25 30 30 35 

Extensor longus digitorum 25 30 30 30 

At the first examination of this patient two circumstances in his case 

seemed very puzzling. The first one was, that the quantity of beer which 

he consumed, according to his own statement, seemed hardly likely to 

have produced even the slight degree of paralysis which he presented, 

and still less likely to have caused the cardiac dilatation aud consequent 

anasarca ; and the other was, that granting his case to be one of alcoholic 

paralysis, it seemed strange that the loss of motor power was not preceded 

by the usual tearing pains and cramps of the lower extremities. On being 

further pressed with regard to his habits, however, it turned out that, 18 

months ago, he had been drinking beer very heavily, and he then suffered 

from a paralysis, which was preceded by the most excruciating pains and 

cramps in the lower extremities. His body and legs were swelled as at 

present, and be was for many weeks an inmate of the Infirmary. This 

statement was confirmed by Dr. Reynolds, the medical superintendent, 

who remembers that his case was one of typical and very aggravated 

alcoholic paralysis. Under treatment by digitalis and diuretics the 

oedema disappeared in a few daya^ and at the end of a fortnight he was, 

by his own desire, discharged. It is not likely, however, that the heart 

is thoroughly reconstituted, and under the strain of the heavy work of a 

labourer, it is highly probable that the patient will soon break down 

again, even if he abstains from alcohol. 

Ca9€ 4* — J* 0., aged 42 years, entered the Royal Infirmary under 
Dr. Ross September 9th, 1889. The patient is a brewer's drayman by 
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oooupation, and has been much exposed to cold and wet during the 
winter months. He has always liyed in a healthy and comfortable 
house, and been warmly clad. He enjoyed good health up to four 
years ago, when he had an illness very similar to his present attack, and 
which was also accompanied by swelling of the lower extremities and body. 
He made an excellent recovery then. He remained in comparatiyely 
good health from that time till the beginning of the present seizure, 
except that for the last eighteen months he has suffered, on getting up in 
the morning, from severe attacks of coughing, which were accompanied 
by much retching, and occasionally by vomiting, but by little or no 
expectoration. He has also suffered from numbness and tingling and 
great coldness of the hands and feet, and has been greatly distressed 
by severe attacks of cramp of the calves of the legs, which usually 
came on soon after be had gone to bed. He is married, but his wife has 
had no living children ; she had one dead-bom child and two miscarriages. 
His father is living and healthy, but his mother died some years ago 
from heart disease. He has had ten brothers and sisters, but only four 
are living now, three having died from consumption, one from heart 
disease, and two in childhood. The patient states that he rarely takes 
more than two or three pints of beer a day. On being cross-examined, 
however, it is found that by this statement he means that he seldom 
pays for more, but in addition to the above quantity he takes his regular 
allowance and what he gets from others. His regular allowance consists 
of a glass of beer for every barrel he delivers, and he admits that these 
may number from nine to ten a day. At public-houses he is often treated 
to an extra glass. He also acknowledges that he gets ^* proper drunk " 
regularly once a fortnight. 

Present Condition, — The patient is a stout man with bloated counte- 
nance, and a capacious barrel-shaped chest. The lower extremities and 
trunk are oedematous, and the backs of the hands also pit slightly on 
pressure. He complains of numbness and coldness of the hands and 
feet, and of shooting pains in the lower extremities, but there are no 
cutaneous sensory disorders to objective examination. The muscular 
masses of the lower and upper extremities are extremely sensitive to 
pressure, and so also are the accessible nerve trunks — the plantar nerves 
being particularly sensitive. The patient's grasp is feeble, and he cannot 
perform certain special movements with his fingers, but there is no 
manifest wrist drop. As he lies on his back in bed there is a slight 
indication of double ankle drop, but the toes are not distorted. The 
movements of the lower extremities are feeble, but none of them are 
quite lost. The reflexes of the sole are lively, and the abdominal and 
epigastric reflexes are maintained ; but the cremasteric reflex is sluggish, 
and the patellar tendon re-actions are lost. The muscles of the abdomen. 
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as tested by asking him to raise himself in bed when in the reoombent posi- 
tion, are very feeble, and the abdomen is not rendered very tense when 
the patient is asked to strain, although the diaphragm is not completely 
paralysed. The circumference of the chest on a leyel with the nipples is 
44 inches^ but there is only a difference of one half inch between his 
tni ^Timnm inspiration and maximum expiration. The chest is very 
resonant oyer the front and back, but loud rhonohi are heard widely 
diffused over both lungs. The expectoration consists of a frothy mucusi 
and is only moderate in quantity. The respirations are 24 in the 
minute, and of a somewhat upper costal type. The apex of the heart is 
displaced a little downwards and outwards, and the transverse deep 
dulness is enlarged. The pulse is 120, irregular, feeble, and very com- 
pressible. The jugular veins are distended, but there is no pulsation of 
them. The carotids, however, pulsate visibly, and a very slight degree 
of capillary pulsation is observed on scratching the forehead. The first 
sound at the apex is impure, and the second at the base accentuatedi 
but there is no murmur. The urine is high-coloured, specific gravity 
1,018, and contains a trace of albxmien. The temperature is 98* F. 
The pupils are contracted, but re-act to light and accommodation. He 
was ordered an expectorant mixture, to each dose of which 10 minimi^ 
of tincture of digitalis was added. 

Sept 13. — Since the date of last report the patient became steadily 
worse. For the last two nights he has been wandering, and has passed 
his urine in bed, but the temperature has never risen above normal. 
His breathing has become increasingly difficult, and he died during the 
day from asphyxia. No autopsy was obtained. 

CoH 5. — J. G., aged 42 years, was admitted on June 18th, 1889, to 
the Manchester Royal Infirmary, under the care of Dr. Ross. The 
patient's mental condition is such that he is unable to give a connected 
history of his antecedents, but it has been ascertained, from his friendsi 
that his occupation is that of a greengrocer, who goes about from house 
to house with a small cart^ selling fruit and vegetables. His father, three 
brothers^ and two sisters, are still living, but his mother died some 
years aga The only fiMt that can be ascertained about his personal 
history, beyond his occupation, is that he has been a noted drunkard. 

FrtaetU CondUian. — ^The patient is fairly well nourished, but his face 
is smooth and expressionless, the palpebral fissures are unduly open, and 
a belt of fluid is apt to collect between the globes and the margin of 
the lower eyelids. The patient does not complain of numbness or cold- 
ness of the hands or feet| and there are no cutaneous sensory disorders 
to objective examination. The muscles of the calves of the legs, and 
those of the forearm are markedly tender to pressure. The patient hat 
double wrist drop^ and is unable to perform certain special movements 
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his fingers and thumb. The feet are also dropped at the ankles, and when 
he walks there is a marked drop of the toes with each advancing step, 
giving to the gait a well-marked high stepping action. The reflexes of 
the sole are active, but the patellar-tendon re-actions are absent His 
urine is free from albumen. The temperature is SS'^F. The pulse is 
rather frequent, being generally about 90 in the minute, but besides 
accentuation of the second sound of the heart at the base, there are no 
cardiac symptoms deserving of note. The pupils are somewhat dilated, 
the right being slightly wider than the left, and they are sluggish to 
light and accommodation ; the ocular movements are normal. 

The patient's mind is almost a complete blank. He cannot tell any- 
thing about his father and brothers and sisters, and it is impossible to 
find out from him whether he has ever been married or not 

July 11. — The patient has remained in the same condition as at his 
admission. His bodily health is good, his temperature has remained 
throughout normal, but he has not regained additional motor power, and 
his mind is in a state of complete imbecility. He has been kept in bed 
until the afternoon of each day since his admission, but at the physician's 
visit he announces that he has just returned from a long walk, gives a 
detailed and circumstantial account of having met with and spoken to 
a friend, of having called at certain public-houses^ and of having had 
several glasses of beer. His walks were supposed to be taken in 
Didsbury, this being the district in which he hawked his vegetables. 
The following is a sample of his usual statements. On being asked, 
*' Have you been out walking this morning )" '* Oh, yes. I had a walk 
out yonder." "Did you meet anyone you know?" "Yes; I met a 
friend, and him and me went into the public-house up yonder — I forget 
the name — ^and had a glass of beer." " Was it the Blue Bell ?" — a 
wrong name being purposely suggested. " Yes," he replies dubiously ; 
then proceeds more airily, "it is the public-house at the comer up 
yonder. You know it^quite well. We had a glass of beer there." " And 
had you any more than one glass?" "Well, yes; we then came down 
to that other public-house, and had another glass there." A somewhat 
aimilar conversation took place day by day at the physician's visit, and 
all this from a man who had been in bed for the greater part of each 
day for a month, and had not been outside the ward during that time. 
As no improvement took place in the bodily or mental condition of the 
patient he was now discharged. 

For the notes of the following case I am indebted to Dr. Williamson, 
Medical Registrar to the Royal Infirmary : — 

Ccue 6. — P. J., aged 54 years, was admitted to the Royal Infirmary 
on August 3rd, 1889, under the care of Dr. Ros& He has been married 
for many years, but has had no frimily. He is a pork butcher by trade^ 
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and has been much exposed to wet and cold, but until recently he has 
always enjoyed excellent healtL He admits that he has consumed daily 
large quantities of beer and spirits. 

About a month ago the patient noticed, for the first time, that his 
ankles were swollen at night, and that his face and eyelids were pufiy 
in the morning. For some considerable time he has suffered from 
shooting pains in the legs, numbness of the fingers and toes, and deadly 
coldness of the hands and feet, more especially in getting up in the 
morning. In previous years his hands and feet were warm, and in 
summer weather his feet became sq hot and burning that he had to 
leave them uncovered at night. For the last twelve or eighteen months, 
however, his feet are always cold, and he has been unable to get them 
warm by any means whatever. He has at various times suffered from 
attacks of cramp, which usually seized him in one or both calves, just as 
he was dozing off to sleep. At times the cramp was so severe that he 
had to jump out of bed and press his toes on the ground, but on most 
occasions it subsided when he rubbed the calf for some time as he sat in 
bed. He was also subject to attacks of cramp in his fingers, and occa- 
sionally the fingers of the right hand closed so tightly round the handle 
of his knife that he could not let go his hold imtil the knife was released 
by the aid of the other hand. 

Present Condition, — As the patient lies in | bed his countenance has a 
bloated and besotted appearance and stupid expression ; the eyelids are 
pufl^, the palpebral fissures are widely open, and a rim of fluid collects along 
the maigin of the lower lid on each side, giving to the eyes a tearful 
look. His lower extremities, the buttock and the back of the trunk, are 
swollen and pit on pressure, and the mark of the stethoscope is left on 
the surface of the chest during an examination of the lungs and heart 
The grasp of the patient is feeble, and although he can perform all 
the movements of the lower extremities whilst lying down, he is quite 
unable to stand without support When the arms are held out horizon- 
tally in the prone position the patient can by voluntary effort extend 
the hands and fingers, but a slight drop of each hand at the wrist is 
observed when he moves the upper extremities without paying particular 
attention to the position of the hand, and also when he is made to per- 
form special movements like buttoning and unbuttoning his shirt He 
is also unable to touch the tips of the little finger and thumb without 
flexing the distal phalanx of the thumb upon the proximal ona As he 
lies on his back in bod, with the lower extremities extended, the feet are 
seen to be somewhat dropped at the ankles, but the toes are hyper- 
extended at the metatarso-phalangeal and flexed at the phalangeal joints^ 
except the big toe, which is extended at the phalangeal joint as welL 
The reflex of the sole and the patellar-tendon re-aotions are much 
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exaggerated on both sides. The oremasteric reflex is sluggish, but the 
abdominal and epigastric reflexes are normaL 

Cutaneous sensibility, as tested by the pricking of a pin, is much 
diminished over the feet and legs, and the appreciation of pain and of 
heat is delayed, by a few seconds, over these parts. The soles of the 
feet are tender to the slightest touch, pressure over the internal plantar 
nerves and their branches being excessively painful. The muscles of 
the body generally are exquisitely tender to pressure, and the slightest 
squeeze of the muscles of the calf evokes loud cries, followed by an 
almost hysterical outburst of tears. The patient is deaf, hearing the 
ticking of a watch only at 3 inches from the left and 1^ inches from the 
right ear. On examination of the chest there is no abnormal dulness on 
percussion, but scattered rhonchi are heard over both lungs. The apex 
of the heart, as determined by percussion, is situated in the sixth inter- 
space, 2^ inches below and 1 inch to the outside of the left mammary 
Una The transverse dulness on a level with the fourth rib begins 1 inch 
to the right of the right edge of the sternum, and extends to the out- 
side of the left nipple a distance of 6 J inches. 

The first sound at the apex is impure, and the second sound at the 
base is somewhat accentuated, but there is no murmur. The carotids 
beat visibly, the jugular veins are distended and pulsate slightly, and a 
&int capillary pulsation is seen on scratching the forehead. The pulse 
is 110, slightly irregular, and compressible. The tongue is furred, the 
bowels are constipated, and there is great loss of appetite. The urine, 
when voided, is acid, the specific gravity is 1,018, and it contains a slight 
trace of albumen. For the last few weeks he has been very sleepless, 
and has been much troubled at night by seeing faces making horrible 
grimaces at hun, as well as rats and other animals creeping about his bed. 
The diagnosis in this case was alcoholic paralysis, with dilatation of the 
heart, and the patient was ordered a diuretic mixture with tincture of 
digitalis. 

August 13. — The patellar tendon re-actions are found absent, but the 
plantar reflexes are still active. 

August 31. — Since his admission to the Infirmary the patient has 
beoome gradually weaker. Both hands are now manifestly dropped at 
the wrist, special movements of the fingers are imperfectly performed, 
and the muscles of the thenar and hypothenar eminences are specially 
atrophied, while there is a diffused wasting of the muscles of the upper 
extremities generally. As the patient lies on the bed, with the legs 
extended, both feet are dropped at the ankles. The power of producing 
dorsal flexion of the feet is much impaired, and during the attempt to 
effect this movement the feet become inverted, owing to the predominant 
action of the tibialis muscles, the tendons of which may be seen to 
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become prominent in front and above the ankles. He can still raise 
each leg from the bed in an extended position, and can flex and extend 
at the knees, but all the movements are feeble. The muscles of the 
lower extremities generally have undei^one a diflfused wasting. 

The patient states that his hands and feet feel numb, and the 
tactile sensibility is much impaired in the skin of the hands, feet, 
and legs. He still suffers from occasional attacks of cramp of the cal^ 
and the muscles are very tender to pressure. The voice has for some 
time been feeble and husky, and now there is almost complete aphonia. 
The knee jerks, the cremasteric, the abdominal, and the epigastric reflexes 
are absent, but the plantar reflexes still persist. For the lost two 
weeks there has been dribbling of the urine, as well as involuntary dis- 
charge of fcBces. The pupils are equal, and re-act to both light and 
accommodation. The optic discs are found normal on ophthalmoscopic 
examination. The deafiaess persists. A tuning fork is heard at three 
inches on the right, and at eight inches on the left side, but when placed on 
the vertex it is heard better on the right than on the left side. Elxami- 
nation by the speculum shows old perforation of the right membrane 
which is covered by a thin cicatrix, strongly reflecting the light. Since 
the patient's admission the temperature has risen on one or two occasions 
to near 100'' F., but on the whole it has been near the normal until two 
days ago, when it rose to lOO'S"* F., and now it stands at 102* F. The 
electrical re-actions of the nerves and muscles were examined to-day. All 
the muscles and nerves give re-actions to weak faradic currents. 

Galvanic reactions of muBcles : — 

Lbit Abm. Right Ajul 

KBC AAC. Ksa Asa 

Extensor communis digitorum. Na Cells Leclanch^ 20 ... 20 ... 20 ... 20 

Extensor ulnaris 20... 25 ... 20... 25 

Supinator longus 26 ... 25 ... 25 ... 25 

Flexor carpi radialis 25 ... 30 ... 25 ... 25 

Flexor ulnaris 20 ... 25 ... 25 ... 25 

Flexor suWimis 25 ...25 ...25 ...25 

First interosseous 25 ... 25 ... 30 ... 25 

Second interosseous 20 ... 20 ... 25 ... 25 

Third interosseous 25 ... 30 ... 25 ... 25 

Fourth interosseous 25 ... 30 ... 30 ... 25 

Flexor brevis poUicis 25 ... 25 ... — ... — 

Adductor pollicis — ... — ... 35 ... 25 

Lift Lio. Riobt Lml 



Extensor longds digitorum 20 ... 25 ... 25 ... 30 

Tibialis anticus 20 ... 20 ... 16 ... 20 

Peronei 25 ..• 25 ... SO ... 36 
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The general result of the galyanic examination of the mueoles is that 
anodal closing contraction is greater than cathodal closing contraction in 
the adductor pollicis and interosseous muscles of the right hand and the 
second interosseous muscles of the left hand, while the two are equal in 
the extensor communis digitoriun of the left arm. These muscles then 
alone show the first indications of the reversal of the normal formula 
which constitutes the re-action of degeneration in its partial form. 

For the last two days the patient's breathing has become somewhat 
accelerated, and to-day the respirations number thirty-nine in the 
minute. The breathing is now of the upper costal type, and at each 
inspiration the epigastrium falls in, while the ribs seem to become very 
expanded and prominent at their lower margins and form a strong con- 
trast with the sinking in of the abdomen and epigastrium. The patient 
is quite unable to strain, and during his efforts the epigastrium does not 
become protruded. The abdominal muscles fedl to become tense when 
the patient makes an effort to raise his head and shoulders. His 
attempts at coughing are short and ineffective, and the displacement 
of muscles which it causes seems not to pass beyond the trachea at a 
point just above the supra sternal notch. The patient is apathetic, but 
his countenance is calm, and although the breathing is accelerated there 
are no paroxysms of dyspnoea and no great lividity of the face. The 
difficulty of breathing increased during the day, and the patient died 
from asphyxia on the following morning. 

Permission for a complete autopsy was refused, but Dr. Williamson 
secured some of the peripheral nerves, and the following is his report of 
the changes found in them on microscopical examination : — The trunks 
of the musculo-spiral, posterior interosseous, external popliteal, and anterior 
tibial nerves, with their smaller branches, were examined. To the naked 
eye the nerves appeared normal They were hardened in Miiller's fluid, 
embedded in celloidin, and cut in transverse and longitudinal section. 
Some sections were stained according to Weigert's method, others with 
logwood. Pieces of the smallest branches were teased out. Sections of 
all the preparations were stained by Weigert's method, but the smallest 
fibres were also stained with alum-carmine, and osmic acid. 

The most marked changes were found in the smaller branches of the 
nerves, the changes being most distinct in the finest branches and 
least marked in the largest nerve trunk& Microscopical examination 
showed extensive degeneration of the nerve fibres, a few healthy 
ones being found alone in some of the nerve bundles. In the smaller 
bundles the fibres were widely separated from each other, instead of lying 
dose together as in health. The intervening tissue was formed of 
connective tissue, in which was embedded a large number of round or 
oval nudei, while it presented a large number of small, more or less 
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round, sptoM, representing the poeition of the oerre fibres whidi had 
disappeared. 

In Fig. I the neire fibrea are leen to be widely sepaiated from one 
another by a granulai^looking tissue, in which man; round or oval nuclei 
are seen. 

In Fig. 2 the black rings and blaok dots represent the nerve fibres 
which baTe persisted, and these, instead of lying close together as in 
health, are widely separated by a light brown tisane of graaular appear- 
ance, and containing many small, more or less circular, dear spaces, that 
represent the position of the atrophied nerve fibres. 




ttaa * cut ol ■koholU 



A small branch of the posterior interoBseous nerve was teased out, 
and stfuned hy Weigert's method. The white substance of Schwann 
was seen to be hrohen up into more or less globular masses of variable 
sise, which at oertun points were collected into olosters, so as to cause 
the fibre to appear swollen, while at other points both the white sub- 
stance and axis oylinder had completely disappeared. 

The notes on the following case were taken by my cliaioal otwk, 
Mr. H. Part:— 

Cau 7. — K B., aged 36 yeaiH, waa admitted on Deoember 30th, 1889, 
to the Manchester Royal Infirmaiy, under the oare of Dr. Bon. The 
patient states that ha is an artist by occupation, and appears to have 
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aqi^ed good health antil some months ago, when he began to drink very 
heavily. For the last three months he haa taken very little food, but haa 
drunk lai^e quantities of beer. About a moiitb ago bo began to suffer 
from severe cnunpa of the calves of the legs, which usually attacked him 
eoon after be got iuto bed. At this tinae he felt his feet and haods 
numb and dead, and was also subject to severe shooting pains in the 
lower extremities. Soon afterwards be experienced difficulty in walking, 
and the feebleness of the lower extremities increased so rapidly that in a 
few days be was unable to stand. 

Prtgent Condition.— Tho patient lies on fais back in bed, and is 
unable to move the lower extremities. Both feet are dropped at the 
ankles and inverted, and all the toes are hyper-extended at the meta- 
tarso-pbalangeal and flexed at the phalangeal joints. The patient can 




perform all the movements of the upper extremities. Including the 
special movement of the fingers. The abdominal wall is sunk in, 
«Bpecially at the epigastrium, and the lower costal borders are very 
prominent, while the normal rhythm of the respiratory movements is 
altered in such a way that the epigastrium fulls slightly inwards during 
inspiration, and is slightly protruded during eipb-ation. The patient's 
-cough is so feeble and ineffective that the accumulated mucus seems 
never to be displaced by it beyond the trachea, while the epigastrium is 
not in the slightest degree protruded during the expiratory effort. The 
patient is quite unable to raise himself in bed, and when he attempts to 
do BO the abdominal muscles remain quite flaccid under the observer's 
Jiand. There is also no protrusion of the abdomen during attempts at 
straining. The muscles innervated by the cranial motor nerves are 
free from manifest paralysis. The patient complains of numbness and 
tingling of the hands and feet, and of a peculiar sensation in the 
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abdomen, which he says *' feels as if it did not belong to him.** There 
are, however, no manifest sensory disorders to objective examination* 
He can distinguish, with closed eyes, between the head and point of a 
pin over both legs, and can also localise correctly the point touched by 
the head of the pin« 

Both knee jerks are absent The plantar reflex is lost in the right 
foot, but is present in the left The cremasteric and abdominal reflexes 
are feeble, but not quite lost The patient experiences some difficulty 
in voiding his urine, but this appears to be due to his inability to strain, 
owing to paralysis of the diaphragm and abdominal muscles. The 
rectum is unaffected. The tibiales antici muscles and the extensor 
longus digitorum of the left leg re-act to a faradic current of medium 
strength, but the extensor longus digitorum of the left leg, and the 
peronei muscles on both sides, fail to contract to the strongest current 
The following galvanic muscular reactions were obtained : — 

Right haa. Ldt Lmo. 

K.8.C. A.8.C. K.8.a A.8.C. 

Tibialis anticui CellB Leolanoh^ 80 30 80 80 

Extensor longus digitorum ... „ „ 80 85 80 85 

Peronei „ „ 85 85 85 40 

The respirations are 28 in the minute, and the breathing is laboured 
and of the upper costal type, but the right side of the chest does not 
expand so freely as the left There is great dulness in front over the 
right apex, and behind over the superior scapular region, and again over 
the whole of the base from the angle of the scapula downwards. The 
vocal fremitus is diminished over the right base, and the breath sounds 
are feeble. Submucous r&les, and sonorous rhonchi are heard over the 
whole of the right lung, and fine crepitations are heard over the base on 
the same side. The temperature is 99^ F. The pulse is feeble, and 
beats 132 in the minute. The optic discs are of a g^yish red colour, 
but the margins are fairly distinct ; there is no swelling, and the vessels 
are not tortuous. The urine is acid, and the specific gravity is 1020 ; it 
deposits urates on cooling, and contains a trace of albumen. The 
tongue is coated by a thick fur, which is white and moist at the sides, 
but of a dark brown colour, and dry in the centre. 

December 31. — ^The temperature rose to 101*2^ F. last evening, and 
now stands at 100*5^ F, The respirations are 32 and the pulse 138 in 
the minute. The paralytic symptoms are unchanged, except that the 
big toes, which were hyper^xtended at the metataiso-phalangeal joints 
yesterday, are now dropped at both joints. 

January 9. — For the first six days after admission the temperature 
has been of a remittent type, varying from 99"* F. to 100* F. in the 
morning and from 100*5"* F. to 101 'S"* F. in the evening. For the last 
two days the temperature has gradually risen until it attained 104"* F. 
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Utft evening, and now stands at 101*8* F. The respirations have yaried 
firom 28 in the minute, the lowest, to 44, the highest ; and the pulse 
from 130, the lowest, to 160, the highest. The patient is becoming mani- 
festly weaker, but there is no marked change in the paralytic symptoms. 
January 14. — During the last three days the upper extremities 
have been the subjects of marked tremors, while there have been in- 
oessant twitchings of the fingers and face. The urine has been passed 
unconsciously in bed, and, from a state of low muttering delirium, the 
patient passed, yesterday, into a condition of complete unconsciousness. 
He died during the day. 

FoU^mortem examination. — The autopsy was conducted by Dr. Wild, 
pathologist to the Infirmary, thirty hours after death. The body is that 
of a spare adult male. Rigor mortis is present in the face and extremi- 
ties. The pupils and orifices are normaL The feet are seen to be in 
dropped positions. The pleural and pericardial cavities contain a small 
quantity of fluid. The heart weighs 10 ounces. The valves are com- 
petent — the tricuspid orifice admits three and the mitral two fingers. 
The internal surface of the aorta is covered by small patches of athe- 
roma, and patches of thickening are found at the bases of the tricuspid 
and mitral valves. Extensive pleuritic adhesions are found at the apex 
of the right lung, and the right limg itself is seen to be profoundly 
affected by tubercle, the lesion being more marked and of older date 
in the superior than in the other lobes. The superior and inferior lobes 
present a large number of scattered patches of caseous pneumonia. In 
the lower lobe the patches are discrete, and vary from the size of a pin's 
head to that of a pea, the smaller of the two being probably miliary 
tubercles. The patches are often so closely aggregated that only small 
tracts of air-containing pulmonary tissue intervene, and these are in a 
state of congestion. In the superior lobe the patches are less numerousi 
but each is of larger size than those found in the inferior lobe. The 
apex is occupied by extensive tracts of homogeneous caseous material, 
whilst in the middle of the upper lobe two cavities — one about the size 
of a walnut and the other considerably smaller — are found, having 
irregular and ragged walls crossed by fibrous bands. 

The left lung is free from adhesions^ but the upper lobe contains a 
few small consolidated lobules, whilst the whole lung is greatly con- 
gested, although still crepitant. The liver weighs 54 ounces. Its sur- 
fece presents a few scattered raised patches, and, on section, each of the 
lobules are seen to be pale at their centre and congested at the peri- 
phery. The spleen weighs 6^ ounces, and is soft and congested. The 
kidneys weigh each 7 ounces. The capsule strips off readily, the surface 
is covered by stellate veins, and the cortex and medulla are of normal 
ttze and appearance, but both are rather soft and dark in colour. On 
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removing the calvaria, the membranes of the brain show some opacities, 
and there is an excess of fluid in the lateral yentricles. No lesion is 
discovered on slicing the brain. 

The spinal cord, anterior tibial nerves, the vagi, and the phrenic 
nerves were retained for microscopical examination. The microscopical 
examination was conducted by Dr. R T. WiUiamson, to whom I am 
indebted for the following report : — 

Portions of the anterior tibial nerves were teased out, stained in 
osmic acid, and mounted in glycerine, and on being examined it was 
found that the nerve fibres in the small branches had undergone marked 
changea Similar changes were also noted in the nerve fibres of the 
main trunk, the alterations being more marked in the lower third than 
in the upper two-thirds of the nerves. In most of the nerve fibres the 
white substance of Schwann, which is stained of a black colour in the 
specimens (Fig. 1) is seen to be broken up into separate masses or seg- 
ment& These segments form, at some points in the course of the fibres, 




Fia 1.— Flbrei of the anterior tibial nerve stained by oemic add. 



oblong or oval swellings, and at other points large spherical masses which 
are made up of an aggregation of small globules. In the intervals 
between these segments, which in some places extend over a considerable 
distance, the fibre is destitute of medullary sheath, and looks small and 
wasted, while in other intervals even the axis cylinder has disappeared, 
and the fibres, being represented by the elastic sheath alone, look like 
a thin, transparent, and delicate filament 

Transverse sections of the anterior tibial nerves were stained by 
Weigert's method, by means of which the outer part of the white substance 
of Schwann is, in normal nerves, stained of a black, and the non-nervous 
elements of a brown colour. In these sections the nerve fibres which 
were stained of a black colour, and which may consequently be regarded 
as more or less normal, are separated more widely from one another than 
occurs in a healthy nerve by tissue stained of a brown colour. The 
increase of the brown stained tissue appears to be due partly to the 
disappearance of many of the nerve fibres and partly to the growth of 
new connective tissue between the fibres. In many of the transversely 
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out fibres the white substance appeared as an aggregation of globules 
instead of presenting the black rings which indicate normal fibres. 

A portion of a small terminal muscular branch of one of the phrenic 
nerves was teased out and stained according to Weigert's method, and well 
marked changes were found in the nerve fibres (Fig. 2), these being in 
all respects similar to those already described as occurring in the fibres of 
the anterior tibial nerves. A small pulmonary branch of the vagus 




Fio. 2.— Fibres from terminal moacular branch of phrenic nerve, stained by Weigert's method. 

(Fig. 3), was treated in the same way as the filament of the phrenic, 
and its fibres were found to be altered in the manner already described 
as occurring in the fibres of the anterior tibial nerves. 

A small portion of the extensor longus digitorum muscle was teased 
out and stained with logwood, and it was found that the transverse 
striation was quite as well defined as in healthy muscle fibres, but the 
muscle corpuscles appeared to be increased in number. A portion of the 





Fi«. 3.— Flbrea from small pulmonary branch of Tagus, stained by Weigert's method. 

muscle of the heart was examined, but no manifest changes could be 
discovered in the fibres. 

Transverse sections of the spinal cord were stained by Weigert's 
method, and it was found that some of the ganglion cells of the anterior 
horns were probably somewhat destitute of processes, and altered in other 
minor respects, but the changes were exceedingly slight and doubtful. The 
vessels were not distended, and their walls did not appear to be thickened 
10 
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or otherwise altered. Deiter's cells were not increased in number, and 
it was particularly noted that the columns of Gall showed no trace of 
morbid change. 

The following notes were taken by my clinical clerk, Mr. W. C. 
Wright :— 

Case 8, — J. R., aged 45 years, was admitted to the Royal Infirmary, 
under Dr. Ross, on March 12th, 1890. The patient is a plumber by 
trade, and five years ago he suffered from an attack of lead colic, and at 
the same time he had a painful swelling of his feet, which was regarded 
as gout by his medical attendant At Christmas last he suffered from 
an attack of influenza which confined him to bed for a fortnight, and 
finom which he made but a slow and imperfect recovery. He admits 
that he was always a firee beer drinker, but some months ago his wife 
died, and since that time, in order to overcome his feeling of dejection, he 
mdulged to excess, drinking on an average as many as five pints of beer 
each day. Since his wife's death he has suffered from a diffused tender- 
ness of the scalp, extending from the nape of the neck over the back 
and on to the top of the head. This headache was accompanied by 
sleeplessness and great mental depression. On closing his eyes for sleep 
he has seen images of persons floating before him, and at times they 
were so vivid that he believed them to be real, while the little sleep he 
obtained was much disturbed by horrid dreams. He also complained of 
pains along the spine. He had an attack of gonorrhcea when a young 
man, which was followed by buboes, but he never had syphilis. His 
wife never had miscarriages or dead-bom children. 

About a fortnight before his admission the patient was suddenly 
seized with giddiness, headache, and pains in the stomach, which were 
attended by copious and repeated vomiting, and he continued to suffer 
from these symptoms until his admission to the Infirmary. On the day 
after the vomiting commenced he felt great weakness in the lower 
extremities, and three days later the hands began to drop at the wrists. 
He now began to suffer from darting pains in various parts of the body, 
but which attained their maximum intensity in the shoulders and arms, 
the lower extremities, and the loins. On the day before his admission 
he noticed that the outside of his legs and the inner borders of the fore- 
arms and hands had become numb and without feeling. Five years ago 
he sufiered from painful cramps in the calves of the legs, but they 
have not been troublesome during this illness. The patient states that 
he could walk a little up to the date of his admission, although he felt 
his legs very feeble and stiff. 

Present Condition, — The patient has sandy whiskers, a fair skin, and 
florid complexion, but without having in any way a bloated appearance. 
A careful examination of his gums by the aid of a lens fails to reveal 
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the slightest trace of a blue line. He lies on his back in bed with the 
lower extremities fdlly extended at all the joints, and their muscles are 
seen to be much wasted, the atrophy being very marked in the muscles 
of the calves and the anterior muscles of the legs. The upper part of 
the dorsum of each foot is on a plane continuous with the anterior surface 
of the leg, while the inferior half of the foot is drawn downwards towards 
the sole, so that the instep is strongly arched from above downwards 
with the convexity directed upwards. The heel is drawn upwards in a 
position of extreme dorsal extension, and the metatarsal bones are so 
strongly flexed towards the sole that the ball of the big toe is nearly on 
the same plane as the heel (Fig. 4). The toes are hyper-extended at the 
metatarso-phalangeal and flexed at the phalangeal joints. The patient 
can by voluntary eflbrt produce slight flexion and extension of the toes, 
but he is quite unable to move either foot in the slightest degree at the 
ankle, and it is even found impossible to produce, except to a very slight 
degree, dorsal flexion of the foot by passive movements. The muscles 
of the calf and the tendo-achillis are found to be in a state of tension 
when the limb is at rest. This tension is much increased in degree at 
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every attempt to produce dorsal flexion of either foot, so that it is quite 
manifest that the position occupied by the foot is less a result of paralysis 
of the anterior extensors of the foot than of persistent contraction of 
the muscles of the calf. Some degree of resistance is offered by the 
extensors of the thigh to flexion at the knee joint ; but the patient can 
flex the leg on the thigh by voluntary eff'ort, and he can also lift either 
lower extremity from the bed as a whole until the heel is raised from 
eight to ten inches from the plane of the bed. The patient can perform 
abduction and adduction of the thighs, and flexion and extension of the 
hip joints without difficulty. 

The patient is unable to stand without support, but if, when he sits 
on the edge of the bed, he gets his arms planted over the shoulders of an 
attendant placed on each side of him, he is able by a sudden eflbrt to 
shoot suddenly into the erect posture, and ho then stands on the extreme 
ends of the balls of his toes, his heels being raised about four and a half 
inches from the ground. The effect of this sudden action is extremely 
comical The patient, to begin with, is a tall man of about six feet, and 
when to this height another four and a half inches is added by the raising 
of the heels, he attains to a gigantic height. He has a long, lank face. 
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with lantern jaws, and lugubrious expression, reminding one of Dora's 
illustration of the " Knight of the rueful countenance,'' and when he 
steps forwards slowly on tip-toes, his long, thin, spindle shanks, and stiff 
gait, bear a marked resemblance to the walk of a huge stork, a com- 
parison aptly made by one of my clinical clerks. Of more scientific 
interest, however, is the fact that at each forward step the heel of the 
foot planted on the ground is subject to a succession of slight depressions 
and elevations, not unlike that which occurs in lateral sclerosis, and 
which is suggestive of being of the same nature as ankle clonus. No 
clonus, however, can be elicited at the ankle by the usual manipulations, 
and the patellar tendon reactions are absent. When the arms are held 
out horizontally there is marked double wrist drop. The patient's grasp 
is feeble, and he cannot, without great effort, oppose the tip of the 
thumb to the tips of the fingers. The extensor surface of each forearm 
is markedly wasted, the interosseous spaces are grooved on the backs 
of the hands, and the thenar and hypothenar eminences are flattened. 
The external and posterior surfaces of each leg and the dorsum of each 
foot is more or less anaesthetic, and over these parts the patient, with 
closed eyes, is unable to distinguish the head of a pin from its point, and 
he does not localise accurately the part touched. The skin over the 
little and ring fingers and the ulnar half of the hand, both back and 
front, are similarly affected by anaesthesia. The patient is also unable, 
with closed eyes, to tell the position in which his legs may be placed by 
passive movements. The muscular masses generally, and especially 
those of the calves of the legs, are very tender to pressure. The ocular 
and facial muscles are unaffected, but difficulty is experienced in protrud- 
ing the tongue, and he can only project the tip a very slight distance in 
front of the teeth. It also seems to deviate slightly to the right on pro- 
trusion, and is very tremulous. The plantar reflex does not appear to 
be completely lost on either side : the cremaster reflex is very feeble, but 
the abdominal and epigastric reflexes are active. 

The patellar tendon reactions are, as already mentioned, lost, and the 
wrist and triceps jerks are also absent All the affected muscles, both 
in the lower and upper extremities, react to a weak faradic current The 
following galvanic reactions were obtained : — 

Right Lio. Left Lbo. 

K«S«V« AaOaV. IktOaC A«B'V. 

'nbialis antieus Cells Leclanchd 25 35 25 30 

Extensor longus digitorum ,, „ 30 40 25 30 

The pupils are moderately dilated, equal, and react to light and accom- 
modation. The optic discs are normal. The temperature was somewhat 
raised on his admission, fluctuating for the first three days from 99* F. 
in the morning, to 101-8* and 102*6* F. in the evening. On the fourth 
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morning it fell below normal, and after fluctuating slightly about 99^ F. 
for the next two days, it then fell to 98*5** F. and remained normal 
during his subsequent stay in the Infirmary. 

For the first few days after his admission the patient suffered from 
griping pains in the stomach, nausea, and vomiting, while his bowels were 
constipated. The lungs are found to be normal on physical examination, 
the cardiac dulness is not enlarged, and the sounds are not accentuated 
or accompanied by murmur. The areas of hepatic and splenic dulness are 
normal The urine is normal in quantity, it gives a neutral reaction, the 
specific gravity is 1024, and it contains a trace of albumen, but no sugar. 

The occipital headache from which he suffered before his admission 
persisted for some days. On examination of the spine the spinous process 
of the fourth dorsal vertebra is tender to pressure, and a band of hyper- 
sesthetic skin passes on this level round each side of of the body and is 
well marked just below the nipple in front. The spinous process of the 
first lumbar vertebra is likewise tender to pressure, and the area of skin 
supplied by the sensory branches of the first and second lumbar nerves 
is very sensitive to pinching, the skin supplied by the iliac and inguinal 
branches being particularly sensitive. The patient was ordered 5 grains 
of pot. iod. three times a day, and a draught of 20 grains each of potass, 
brom. and chloral hydrate at bed time. 

April 1. — The patient has greatly improved in his general health 
since his admission. The occipital headache, and in large measure the 
depression of spirits and sleeplessness have disappeared, and he enjoys 
his food. On standing, the heels are now 2^ inches removed from 
the ground, but the spasm of the gastrocnemii still persists, and the 
paralysed muscles have not improved much in motor power. The 
patient was discharged at his own request. 

Alcoholic paralysis comes so frequently under the notice of physicians 
in Manchester, both in hospital and in private practice, that it would not 
be difficult to multiply records of cases, but those just described will, 
I trust, suffice to give an accurate picture of the symptoms and course 
of the disease. In addition to the eight cases here reported and five pub- 
lished elsewhere^* I have collected 7 7 from medical literature, making in all 
90 cases, and have analysed them in accordance with the tabular scheme 
adopted in dealing with Landry's paralysis. To reproduce these tables, 
however, in full would occupy too much space, and even to describe 
the results obtained by analysis of them in detail would be tedious, 
without carrying with it compensating advantages. 

With regard to the cause of the disease it is manifest that no case has 
a right to be included in our list unless the symptoms are at least supposed 

* Ross (J.)l " The premonitory symptoms of alcoholic paralysis.**— 2%< Lancet ^ VoL I., 1889, 
P.11S5. 
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to have been caused by alcoholic exce88e& It is thought that in sereral 
of the recorded cases there was a possible complication of syphilis, in a few 
more the limgs were affected by tubercle, in several the appearance of 
albumen in the urine, taken with other symptoms, pointed to the presence 
of granular kidney, and in one case reported by myself the occupation of 
the patient as a painter rendered the presence of lead probable, although 
no blue line was found in the gums ; but in all these cases the clinical 
picture of the disease, as well as the pronounced habits of the patients im- 
mediately before the onset of the symptoms, amply attested that alcohol was 
the active agent in the production of the paralysis. With regard to the 
form in which the alcohol is taken the information obtained in the 
records of cases is not so precise as to enable one to arrive at definite 
conclusions. In 22 cases the patients are said to have drank large 
quantities of spirits in the form of brandy, whiskey, gin, or rum ; 3 took 
absinthe or vermouth ; 13 drank beer and spirits ; and 5 drank beer 
only. Of the remaining 47 cases ^t is stated generally of 30 patients 
that they <^ drank to excess," or were *< heavy drinkers," and of the other 
17 patients excessive indulgence in alcohol is inferred from such facts 
as that the patient was known to have suffered from an attack of 
delirium tremens, or from morning vomiting, and other characteristic 
symptoms of this form of poisoning. 

It has often been stated that alcoholic paralysis is always the result 
of spirit drinking, but it will be seen that in five out of the 90 cases 
here collected the patients drank beer only. Judging, however, frt>m 
my own experience, I am of opinion that beer drinking is a much more 
frequent cause of alcoholic paralysis than this estimate of less than 5 per 
cent of all cases would represent, and I am glad to be able to say that 
my friend Dr. Reynolds has, from careful statistical evidence, which I 
trust he will publish soon, come to the conclusion that, in our Infirmary 
patients, both alcoholic paralysis and cirrhosis of the liver are caused 
more frequently probably by beer drinking than by any other form of 
alcoholic indulgence. 

Another statement frequently made is that alcoholic paralysis generally 
attacks the female sex, but of the 90 cases here collected, 41 only were 
females. It does not even appear from these cases that the disease is 
much more fatal in women than in men, inasmuch as out of the 49 males 
attacked, the disease proved fatal in 14 cases, and of the 41 females, it 
was fatal in 13 case& At the same time it must be admitted that the 
worst cases of paralysis — those in which the hands and feet become dropped 
at the wrists and ankles, in which the muscular masses of the extremi- 
ties undergo so much wasting that the bones seem to underlie the skin, 
and in which the paralysis proves altogether intractable to treatment — 
are much more frequently met with in women than in men, and although 
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the absolute number of women attacked by paralysis may not exoeed the 
absolute number of men, yet if the large number of the male community 
who habitually drink to excess be compared with the relatively small 
number of females who give way to excessive indulgence, it will be found 
that a much greater proportion of the latter are attacked by paralysis 
than of the former. The reasons for the preference with which women 
are attacked are not far to seek. Something is doubtless due to original 
delicacy of constitution, but much more to the fact that women, from 
having to attend only to household duties, are enabled to indulge at all 
hours of the day, and thus become more or less continuous drinkers, 
while men, from having to attend to definite occupations, often under 
masters, are obliged to have their drink in a more or less intermittent 
manner, and are often compelled to go many days at a time without any. 
When a man suffers from a minor degree of paralysis he is obliged to 
give up work, and his income and consequent power of access to his usual 
beverage generally becomes restricted, but a woman can lie in bed the 
greater part of the day and go on with her indulgence long after the 
paralytic symptoms have declared themselves. The very magnitude of 
the disgrace which attaches to drunkenness in women has often an 
unfavourable influence upon her, inasmuch as it drives her to secret 
drinking, which has a much more debasing effect upon her moral nature 
than if the sentiments of the community had enabled her to drink openly 
as men do. And when once the moral nature is undermined, all self- 
control and self-respect are lost, and the woman gives way unrestrainedly 
to her indulgence, and thus enters upon the downward path from which 
there is no recovery except by means of extraneous help. A man often 
stops voluntarily in his downward progress, even after a long career of 
dissipation — a woman hardly ever, and if she is rescued it must be by 
the compulsory efforts of her friends. It is also possible that the 
sedentary^ life which women lead is favourable to the deleterious action 
of alcohol upon the tissues ; for it is a common experience that persons 
can drink a greater quantity of spirits when walking in a mountainous 
district like Scotland without feeling any of its immediate ill effects than 
when leading sedentary lives in their offices and counting-houses. Strong 
and well-nourished muscles involve a oorresponding devdopment of the 
peripheral nerves, and well-nourished nerves mean, other things being 
equal, greater resisting power against deleterious influenoes in general, 
alcohol included. 

With regard to age, of the 90 cases collected, 13 occurred between 
20 and 30, 29 between 30 and 40, 35 between 40 and 50, 10 between 50 
and 60, and one only above 60 years, while in two the age is not stated. 
It will thus be seen that by far the majority of the cases occur between 
30 and 50 years of age, and that the affection is seldom met with under 
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20 or over 60 years. Nothing very definite can be made out with regard 
to the relation of the disease to occupation, except that it is frequently 
met with in butchers, commercial travellers, and, above all, in beerhouse 
keepers and publicans. Of the women a few are said to have been pros- 
titutes, while one or two are said to have been landladies of public-houses, 
and these last have contributed a considerable proportion of the oases 
of the disease in women which have come under my own observation. 
Respecting the influence of heredity, the information obtained is some- 
what scanty, although it is Sometimes stated that the patient's 
parents, brothers, or sisters have been drinkers, and at other times a 
neurotic family history is mentioned. The above seems all that it is 
necessary to say with regard to the causation of the disease, and we 
must now proceed to consider the symptoms. 

The symptoms of alcoholic paralysis need not detain us long, inas- 
much as they hardly differ in any respect from the symptoms of Landry's 
paralysis, when the affection pursues an acute and fatal course, as in 
the case of R B. (Case 7) reported here, or from the symptoms already 
described of idiopathic multiple neuritis, when it pursues a sub-acute or 
chronic course. The symptoms are usually ushered in by numbness and 
tingling of the fingers and toes, and shooting pains in the extremities, or 
occasionally encircling the body. Cutaneous hypersesthesia is occasionally 
mentioned, but this symptom is always subordinate to the excessive 
tenderness of the muscles on voluntary exertion or the slightest pressure, 
and although this tenderness is not peculiar to it, perhaps in no form of 
neuritis is it so excessive as in the alcoholic variety. The accessible nerve 
trunks, such as the popliteal, musculo-spiral, and ulnar, have been found 
swollen and tender to pressure. In a large number of cases ansesthesia 
of the lower extremities, as far as the knees, and of the upper as far as 
the elbows, has been noted. The ansesthesia b, however, rarely com- 
plete. In some cases it appears as a loss of sensibility to painful 
impressions, or simply as delayed sensibility to pain, or in the 
form of double sensations, the prick of a pin being felt at first 
as a touch and then as pain. Tactile sensibility, generally main- 
tained, has been found in a few cases to have been blunted, and 
the sense of temperature has been noticed to have been modified in 
such a way that all objects felt cold, or a cold body has been cor- 
rectly appreciated, while a hot body gave to the patient the sensa- 
tion of an electric shock. Persistent and aggravated attacks of visceral 
neuralgia are often present. Attacks of colic, not unlike that of lead 
colic, have been observed by my colleague, Dr. Dreschfeld, and I have 
seen several examples of this kind mysell There are some grounds for 
believing that females sometimes pretend to have a seizure of colic in 
order to excite sympathy^ and have brandy prescribed as a remedy; but 
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in one case that came under my obseryation the attack seemed terrible 
in its severity and quite destitute of any appearance of simulation. 
Pains in the stomach or attacks of gastralgia are also common in alcoholic 
subjects, and, indeed, the gnawing pain at the pit of the stomach, which 
is only allayed by taking spirits, constitutes one of the great difficulties 
in overcoming the habit. In a large number of cases the sensory affec- 
tions consist of the parsesthesia already described, and no disorder is 
discovered on objective examination. In a case recorded by Dr. Bram- 
weU, sensory disorders were absent at first, and only appeared in the 
form of marked *' cutaneous " hypersesthesia during the stage of conva- 
lescence. 

The motor disorder begins occasionally abruptly and extends rapidly, 
but, as a rule, the onset is slow, gradual, and insidious, and it is then 
found that the patient has had, probably for months, difficulty in 
executing certain actions, like buttoning his clothes, and that he has 
at the same time lost all spring in his walk, and has experienced 
great difficulty in ascending a staur, while his gait has been unsteady. 
But symptoms of motor irritation are present long before there is 
any sign of paralysis. I do not allude to the fact that the patients 
often describe the paralysed limbs as feeling stiff, but to the presence of 
active spasms. These appear often in the form of tremors and twitchings 
of the extremities, but much more frequently as active cramps, which 
may attack the muscles of the forearms and hands, but are most 
persistent and troublesome in the muscles of the calves of the legs. 
These cramps are most troublesome soon after the patient goes to bed 
and just as he is about to fall asleep, or again on awakening in the 
morning. The affected calf becomes drawn up into a ** lump," and the 
patient has generally to jump out of bed and press his foot on the floor. 
He has to rub the affected extremity with his hands, and from twenty 
minutes to half an hour may elapse before the spasm relaxes sufficiently 
to enable him to return to bed. Some of these patients find that stand- 
ing on the cold hearthstone tends to relieve their sufferings, while others 
find greater ease from warmth, and these may have to seek the warmth 
of the fire before the spasm relaxes. The fingers also are liable to be 
attacked, and these spasms are particularly apt to come on while the 
patient is engaged in some kind of manipulation, such as sewing, writing, 
or playing the piano. These cramps have been mentioned by Hiiss, 
Glynn, Taylor, and Oettinger, but it is curious to notice how little atten- 
tion they have attracted considering that they are seldom altogether 
absent, and that in the majority of cases they distress the patient for 
years before the paralysis declares itself. 

Contracture of the limbs, from adapted shortening of the compara- 
tively healthy and unantagonised muscles, is not uncommonly met with 
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in alcoholic paralysis, and the deformities thus resiilting are rendered 
more persistent by the formation of adhesions in and about joints. The 
persistent contracture, however, observed in the last case {Case 8) here 
reported is comparatively rare, although more or less similar conditions 
have been reported by Oettinger, Taylor, and Saundby. The two 
first authors were of opinion that the persistence of the deformities in 
their cases was due to peri-articular adhesions, but in my case the vicious 
attitudes were clearly due to spasm of the muscles of the calves, inas- 
much as a kind of clonus was induced in the foot which had to bear the 
weight of the body in walking. Dr. Saundby appears also to have been 
of opinion that the contracture of the knees and ankles in his case was 
due to muscular spasm, as he speaks of the presence of atrophic and 
spastic paralysis in disciissing the symptom. 

When the paralysis is fully constituted, the characteristic distortion 
of double ankle drop, followed later by double wrist drop, make their 
appearance, and the patient now manifests the well-known walk already 
described as the high-stepping gait A careful examination, however, 
generally shows that the paralysis of the extensors, which causes the 
drop at the wrists and ankles, is preceded by various distortions of the 
fingers and toes, and inability to perform accurately and without tremor 
certain special movements with the fingers. Now, although the muscles 
which move the peripheral segments of the extremities are usually 
attacked in preference to the muscles attached to the trunk, this rule 
is not without important exception& I have known the symptoms to 
b^n suddenly by shooting pains about^ the shoulders, and the deltoids 
were implicated in the paralysis at an early period of the disease. In 
the case of R. B. {Case 7) it was found that the diaphragm and abdominal 
muscles were completely paralysed on the patient's admission to the 
Infirmary, while the great acceleration of the pidse, which varied from 
130 to 160 beats in the minute, indicated that the inhibitory fibres of the 
vagus were implicated. 

It is true that the lower extremities were likewise completely pa- 
ralysed, but the distortion of the feet and toes present on bis admission 
only indicated the second degree of paralysis already described ; while 
the hands, although feeble, did not show any distortion or failure in per- 
forming special movements. In this case, then, the splanchnic nerves 
were attacked in equal proportion with, or even in preference to, the 
somatic nerve& 

The paralysis may extend to the muscles of the back and neck, so that 
the patient is unable to sit up in bed or to move his head on the pillow. 
The fiBtoial muscles are not, however, the subjects of decided paralysis. 
A certain degree of feebleness of them is usually present, as indicated by 
loss of expression, widening of the palpebral fissures, and tremors of the 
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lips in speaking or on protrusion of the tongue. The tongue also is 
tremulous on protrusion — ^though not paralysed — and the patient's 
articulation is often so tremulous and indistinct that the disability may 
be readily mistaken for the dysarthria of general paralysis of the insane. 
The voice is sometimes feeble and husky, and at times there has been 
complete aphonia, and Bernhardt found in one case paralysis of the left 
vocal cord, and Taylor and Broadbent met with paralysis of both vocal 
cords. Dysphagia has been noted by Broadbent and Findlay. The 
ocular muscles are occasionally implicated in the paralysis. Nystagmus 
has been observed by Hadden, Oppenheim, Yierordt, Thomson, and myself, 
and the oscillatory movements are often associated with diplopia and 
strabismus, double convergent squint from paralysis of the sixth pair 
of nerves being most frequently noted. Three cases of nystagmus in 
alcoholic paralysis came under my own observation, but in none of them 
could strabismus be discovei^ed. In one of Thomson's cases the 
eyes were directed to the ground, and the patient could not raise 
them by voluntary effort or durect them upwards and outwards ; ptosis 
came on at a later stage, and the disease proved fatal soon afterwards. 
Wernicke appears to have been the first to have directed attention to the 
appearance of double ptosis in chronic alcoholism, three cases of which 
he mentions, all of which proved rapidly fe.taL At the autopsy the nu- 
clei of origin of the ocular motor nerves in the floor of the aqueduct of 
Sylvius, and the upper part of the fourth ventrical were studded with 
capillary haemorrhages, and a similar pathological condition was found by 
Thomson in two fatal cases which he reports. Wernicke proposed to name 
this affection pduncephalitU mperior aeutOf but the name does not appear 
to be well chosen, and in the meantime we prefer to regard it as one of 
the complications, or rather the extensions, of alcoholic paralysis. Two 
cases of the kind came under my own observation, and both died about 
48 hours after my visit, but I had no opportunity of making an inspec- 
tion. In some of the cases in which the external muscles of the eyeballs 
were paralysed, the pupils were in a medium state of dilatation, and 
reacted sluggishly to light In a case reported by Oppenheim, mydriasis 
of both pupils was present, and the left pupil failed to react to the stimulus 
of light, while the right was motionless both to light and accommodation. 
The pupils have sometimes been found unequal In one of Fischer^s 
oases the pupils were contracted and fixed. 

The sphincters are, as a rule, unaffected. Of the 90 cases collected, 
there was involuntary passage of urine and stools in four cases ; of urine 
alone in four cases ; retention of urine and stools in two cases ; difficulty 
of micturition in one case, and the patient had to obey the call quickly, 
in order to avoid dribbling, in another case. The patient is said to have 
been impotent in four cases, and it is probable that strict enquiries would 
have revealed the £A0t that this function is often in abeyance.- 
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The reflex actions are variously affected in alcoholic paralysis. Of all 
the reflexes the condition of the patellar tendon reaction is by far the most 
valuable sign of the disease. Out of the 90 cases collected this reaction 
is not mentioned in 13 cases. In 5 cases it is said to have been exagge- 
rated or lively, in 1 case it was normal, and in another it was exaggerated 
at first, and became losl with the progress of the disease. It was absent 
in 5 cases, but returned as the patients improved, and it was completely 
lost in the remaining 65 cases. It is, indeed, of the utmost importance 
to remember that the knee-jerks are exaggerated in the early stage of 
the disease, inasmuch as an early recognition of the minor symptoms of 
this affection is of so much consequence to its treatment In most of 
the advanced cases which become inmates of hospital wards these 
reactions are doubtless lost, but judging from my own experience they 
are decidedly exaggerated in the majority of cases which seek advice in 
private consulting rooms, provided the minor phenomena of the disease 
are searched for and recognised. The condition of the plantar reflex is 
not mentioned in 45 cases ; it is said to have been normal in 7, feeble or 
retarded in 11, excessive in 5, and absent in the remaining 22 cases. 
The cremasteric reflex is said to have been normal or present in 6, 
excessive in 9, feeble in 6, absent in 6, and is not mentioned in the 
remaining 63 cases. The abdominal and epigastric reflexes were found 
normal or present in 9, active in 4, absent in 12, feeble in 5, and are 
not mentioned in the remaining 60 cases. Ankle clonus is mentioned as 
having been absent in a few cases, but as this reaction is not easy to 
evoke in healthy people its absence is not of much consequence. The 
wrist-jerks are also mentioned in a few cases as absent, and in one case 
in which the patellar tendon reactions were lost the triceps reaction at 
the elbow is said to have been retained. The mechanical contractility of 
the quadriceps femoris muscle is mentioned as having been lost in one 
case, and to be in excess in one case, and to have been in excess at first 
and then lost in another case. 

The electrical reactions have been found somewhat variable, but the 
rule is for some form of the reaction of degeneration to be met with in 
the nerves and muscles most profoundly affected by paralysis. These 
reactions were not examined in 33 out of the 90 cases here collected. Of the 
57 cases in which an electrical examination was made, it is stated in three 
cases that the faradic contractility was lost in the nerves and muscles 
most affected, and in eight cases that the electrical reactions were 
diminished. In 17 cases the faradic contractility was diminished in 
the nerves and muscles most affected, while the galvanic reactions mani- 
fested qualitative changes, constituting the partial reaction of degenera- 
tion, and in 29 cases the flEuradic irritability was lost in the nerves and 
muscles most affected, while the galvanic reactions of the muscles mani- 
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fested qualitative changes^ constituting the complete reaction of degene- 
ration. The application of the faradic current to the phrenic nerves in 
the neck is said to have failed to contract the diaphragm in one case. On 
a survey of the whole evidence, I am inclined to think that although an 
electrical examination may be of use in forecasting the progress of a 
more or less chronic case towards complete or partial recovery, it is not 
of much value in judging of the gravity of the symptoms during the 
early stages of the disease. In the case of R B. {Case 7), for example, 
the reaction of degeneration was noted in the anterior muscles of the 
legs only, and yet the diaphragm was already paralysed, and the patient 
died a fortnight after his admission to the Infirmary. In the minor 
degrees of paralysis, when it is of so much consequence that the nature 
of the disease should be recognised, the faradic and galvanic irritability 
are either normal, or only present such slight variations of excess or 
diminution in the reactions, that an electrical examination is of little or 
no valua 

The vaso-motor symptoms consist of pallor of the hands and feet, 
caused by vaso-motor spasm, or redness and lividity of them which 
becomes especially marked when the limbs are dependent The colour 
of the hands often changes rapidly from pallor to redness, according as 
they are held in the vertical or dependent positions. Closely connected 
with this vaso-motor mobility are puffiness and swelling, which are fre- 
quently observed on the backs of the hands and feet. One of the most 
characteristic symptoms of the disease is caused by vaso-motor spasm, 
which gives rise to great pallor, coldness, and " deadness" of the fingers and 
toes, or at times lividity of them — the condition which Ra3maud has 
called "local asphyxia." In some cases this vaso-motor spasm proceeds to 
such a degree as to cause gangrene of the tips of the fingers. Attention 
was first directed by Lancereaux to the action of alcohol as a cause of 
symmetrical gangrene. A case of this kind came recently under my own 
observation. The patient was suffering from numbness and tingling 
of the extremities, nocturnal cramps, loss of the patellar tendon reactions, 
tottering gait, and other symptoms of alcoholism, and he made no secret 
of the fact that he was a great drinker. He had suffered for some time 
from alternating attacks of severe burning sensations in his hands and 
fingers, and coldness and deadness of them, and when I saw him the 
palmar surfaces of the two distal phalanges of the index and middle 
fingers of the right hand and the dorsal surfaces of the lost phalanges 
were of a dark livid colour. The tip of the thumb was also similarly 
affected. Dark coloured bullae had already appeared on the palmar sur- 
faces of the affected digits, and the matrix of the nails had begun to 
ulcerate. In the early stage of the disease the soles of the feet and 
occasionally the palms of the hands are hot and burning, and often 
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covered with a profuse and ill smelling sweat. The plantar nerves are 
likewise very sensitive to pressure, especially over the points where they 
bifurcate to form the digital branches, the condition being, indeed| very 
like the affection named by Dr. Weir Mitchell eryihromdagifi. 

The secretory phenomena consist of profuse sweating, which is some- 
times general, and at other times more or less restricted to certain 
localities, such as the forehead, the backs of the hands, and the feet 
At an advanced stage of the disease the skin, especially that over the 
lower extremities, becomes excessively dry and covered by scales of dried 
epidermis. 

The trophic phenomena consist chiefly of rapid emaciation of the 
muscular masses of the body and certain changes in the skin and its 
appendages. The affected muscles are, with the exceptions already 
noticed in which contraction was present, flaccid, and no tension is 
provoked in them by passive movements. They undergo rapid wasting, 
although the emaciation may be masked for some time by the presence of 
an excess of subcutaneous fat But when the disease becomes chronic, 
the fat disappears, and the muscular masses are then seen to be greatly 
emaciated, the limbs being so thin and attenuated as to appear to consist 
of nothing but skin and bona The skin loses its wrinkles and becomes 
smooth, that covering the fingers sometimes becoming hairless and 
polished, just like the "glossy" skin described by Paget as occurring in 
local injuries of nerves. A similar glossy condition is also sometimes seen 
in the soles of the feet The nails sometimes become elongated and 
curved, and fissured longitudinally, and dry and cracked at their free edges, 
while the hairs are sometimes dry and brittle. In a case reported by Oettin- 
ger, and in another by Taylor, a bed sore appeared on the sacrum ; and 
in one reported by Hadden, the legs were covered by an eczematous 
eruption and bullce appeared on the right buttock and on several fingers 
of the right hand. Such occurrences are, however, rare in this affection. In 
a case reported by Schulz some of the joints were swollen and red, and I 
have myself met with two cases recently in which many of the large 
and small joints were inflamed, and in which alcoholic excesses had 
preceded the onset of the paralysis, but in such cases there is always a 
possibility of a rheumatic complication to account for the arthritic 
affection. 

The haemoglobin seems at times to undergo great destruction, so that 
a high degree of anasmia is often present, as in a case reported by Yierordt 
A case of this kind came under my own observation. The patient, a 
lady, who had been occasionally under my observation for a considerable 
time, was dying from paralysis of the diaphragm when I last saw her. 
The pallor of the coimtenance, hands, and body generally, as well as of 
the lips and conjunctivte, was extreme, and such as is seldom met with 
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except in aggravated cases of pernicious aneomia, or in the cachexia of 
cancer. Connected with this blood change are most likely the attacks of 
epistaxis and bsematemesis, which are occasionally mentioned amongst 
the symptoms. Hsemoptysis is also mentioned, but it probably is the 
result of pulmonary tubercle, which is frequently met with in alcoholic 
subjects. Purpuric spots are reported in two or three cases, and it is 
not uncommon to find in chronic drunkards the surface of the body 
covered with thousands of small purpuric spots about the size of a pin's 
head. 

The visceral disorders and complications are numerous and impor- 
tant The most common symptom of this kind is the morning retching, 
usually held to indicate the onset of cirrhosis of the liver, but in others 
severe vomiting, persisting for days together, is mentioned, and is most 
probably the result of the irritative action of strong spirits on the gastric 
mucous membrane. In 4 of the 90 cases exhausting diarrhoea is men- 
tioned, and in one case the bowels are said to have been torpid. 

The presence of albumen in the urine, either associated with hyper- 
trophy of the heart, or with dilatation of the heart and general oedema, 
is mentioned in four cases. When cardiac dilatation and albuminous 
urine are associated it is difficult to determine whether the affection of 
the heart or of the kidneys has been the primary disease. It is very 
probable that in one class of cases the albumen is, like the general 
oodema, the result of venous congestion arising from tricuspid reguigita- 
tion ; while in another class the cardiac dilatation is in great part caused 
by the high arterial tension which accompanies granular disease of the 
kidneys. This subject, however, is much too wide to be discussed at 
present The pulse is generally feeble, irregular and frequent, the beats 
varying generally from 120 up to 140, or even 160 in the minute. In a 
case reported by Oppenheim, however, the pulse, which was irregular and 
intermittent, beat only 48 in the minute. The temperature is generally 
normal, except when there is a complication of bronchitis or tubercular 
phthisis, or when the breathing is embarrassed from paralysis of the 
diaphragm. 

The special senses are not often affected in uncomplicated cases of 
alcoholic paralysis. In a case reported by Ballet, amblyopia was noted ; 
but in this case, as in many similar cases, the patient was a heavy 
smoker, and it is consequently difficult to decide whether the visual 
defect is due to alcohol or to tobacco. 

In one of the cases reported by Moeli pallor of the optic discs was 
found on ophthalmoscopic examinatiou, and Striimpell found atrophy of 
the temporal half of each disc. A very important contribution to this 
subject has been made by Uhthoff. Out of 1,000 patients given to 
alcoholic excesses examined by him, he found in 139 the characteristic 
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pallor of the temporal halves of the discs just mentioned. In 65 of 
those 139 patients no functional disorders of vision were detected, even 
although in 3 of these cases anatomical changes were found in the optic 
nerves after deatL Slight disorders of function were, however, met 
with in 9 out of the 1,000 cases in which no abnormal changes were 
discovered in the discs on ophthalmoscopic examination. The author 
also found, in addition to the cases in which pallor was observed, ^slight 
cloudiness of the discs in 55 cases out of the 1,000, after excluding all 
cases which could have arisen from other causes than alcoholic poisoning. 
In three of these cases an autopsy was obtained, but a degenerative 
retrobulbar neuritis could only be proved in one of them. Of the cases 
in which pallor of the external halves of the discs were observed, 7 came 
to an autopsy, and 6 of these were solely due to alcoholic poisoning. 
In these 6 cases the author found an interstitial neuritis of the 
optic nerves, corresponding in extent to the pallor observed in 
the discs. It is worthy of note that the author has not been 
able to discover any sure sigpis by which to distinguish alcoholic and 
tobacco amblyopia from one another, and he comes to the conclusion that 
a particular form of retro-bulbar neuritis is the anatomical substratum 
of every form of toxic amblyopia.* The author foimd that 60 out of the 
1,000 patients showed disorder of the pupiL In 25 cases the pupils were 
unequal, in another 25 cases the reaction to light was very slight, while 
in ten cases both the light reflex and the associated contraction to accom- 
modation were absent. Paralysis of the ocular movements was com- 
paratively rare. Nystagmus on lateral movements was present in 13 
out of the 1,000 cases, and on voluntary movement in two cases, while 
pronounced paralysis of the ocular muscles was only met with in three 
cases, and in all of these the sixth pair of nerves was affected. 

The pspchical disorders of chronic alcoholism form a very important 
&Gtor in the clinical picture of the disease, and they are exceedingly 
numerous as well as very varied in character. It is not our intention 
to describe minutely the mental disorders which attend the acute 
form of alcoholism or delirium trementy or to discuss at length the 
various forms of insanity which result from long continued alcoholic 
excesses. It will suffice to mention briefly some of the more conunon 
mental aberrations met with in hospital and private practice, and the 
presence of which may be utilised in confirming our diagnosis of intem- 
perance as the cause of the symptoms. 

The psychical disorders of chronic alcoholism pass through a period 
of development or evolution, or it might be more correct to say that the 
patient's mind passes through various phases of disintegration or dis- 

* See Millingen (Dr. Van). "Toxic AmblTOpU.*— TVnnM^toni of tht Optkalmoloffical Society, 
VoL VUI., 1888, p. 240, tt uq. 
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solution, whicbi for the purposes of description, may be divided into 
four stages. It must not, however, be supposed that these stages are 
distinctly divided from one another, or that every patient passes succes- 
sively through the symptoms which characterise each. These stages 
are : (1) A premonitory one in which the special senses and imaginative 
flEunilties are liable to be exalted ; (2) a stage of depression or melan- 
cholia ; (3) a transition stage of delirium, mania, or melancholia with 
excitement, or of convulsions passing on to (4) a final stage of dementia. 

The stage of exaltation may be illustrated by the psychical disorders 
observed in C. W. (Case 2). When the patient closed his eyes for sleep 
he saw a bright cloud, in the midst of which faces appeared which looked 
like photographs upon a coloured screen, but these hallucinations never 
imposed upon the patient as if they were realities. During his waking 
hours the patient seemed to have passed his time in a kind of fairy 
dreamland, but on being asked to describe his fancies he laughingly 
declined. Patients in this stage may fancy they hear some person 
singing in the distance, or a musical instrument being played in the 
next room, but the strain of music is hardly ever so vivid as to seem 
quite like reality. In moments of great excitement the patient's thoughts 
may be echoed in his ear, so that they seem to come from some external 
source. But with this exaltation of the senses the intellectual powers 
are always lowered, and the patient, while becoming more absorbed in 
contemplating his own thoughts and feelings, is becoming less observant 
of what is passing around him and less capable of discharging success- 
fully the ordinary duties of lif& 

As the mental disorder advances he becomes less disposed to earn his 
living by steady industry, and is prone to endeavour to attain to riches, 
and not always unsuccessfully, by rash speculations and betting, 
and even in other less commendable ways. In this stage the thoughts 
are apt to become concentrated round one or two great schemes of 
ambition or revenge, and the subject becomes intolerant of everything 
that seems to him to throw an obstacle in the way of the realisation of 
his aspirations. A man in this state of mind will often bear with com- 
plete callousness the greatest calamities of life, such as the death of his 
wife or children, so long as these events do not seem to cross the line of 
his ambition ; but the most trivial incident that appears to run counter 
to the realisation of his hopes evokes the most gloomy and painful 
emotions, and is apt to be met by a fearful outburst of mental irritar 
oility. Success in the line of his ambition carries with it greater 
danger to his mental balance than even the complete failure of 
his schemes. The effect of success in this stage is finely illustrated 
in Macbeth, a character which, if true to nature, must have been 
drawn from a subject whose turbulent and ambitious mind had 

11 
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been rendered still more unsorupalous by alcoholic excesses. Strip- 
ping from the drama the supernatural machinery of the witches 
employed by the poet, the facts are that Macbeth was returning home 
whilst labouring under the excitement caused by success in battle, when 
he is met by a messenger from the king who hails him as *' Glamis, and 
Thane of Cawdor," and h\^ own ambitious thought of *< Hail, king that 
shall be '' echoes in his ear as if it were uttered as a prediction from 
some external source, a prediction which he afterwards helped to realise 
by his active participation in the murder of Duncan. Viewed in 
this vidgar and prosaic form the character of Macbeth is one 
which is by no means uncommon in ordinary life, especially if we 
include cases in which the mental perturbation leads to the commission 
of other aggravated breaches of the moral law besides murder. The 
stage of exaltation sometimes culminates in an outburst of extravagant 
conduct, which may display itself in reckless speculations, or in the 
purchase of objects which are altogether beyond the means of the patient, 
and which are of no value to him when obtained. The extravagant acts 
and mental excitement and elation of this stage are, indeed, not unlike 
the early symptoms of general paralysis, and the similarity between the 
two affections becomes all the more striking when the alcoholic psychical 
disorder is conjoined, as frequently happens, with tremors of the tongue 
and lips, and unsteadiness of the hands in executing small movements, 
like buttoning the clothes or writing. 

The stage of melancholia is characterised by great restlessness, morose- 
ness, mental irritability, insomnia, and horrid dream& It is also the 
period of self questioning, of soliloquy, of remorse, and occasionally also 
of repentance and reformation. Melancholia is mentioned as having 
been present in four only out of the ninety cases here collected, 
but it must be remembered that in a large proportion of the reported 
oases the patient had already attained to the stage of delirium, and 
the antecedent stage of melancholia may have been overlooked. This 
stage is often also completely masked by the large quantities of alcohol 
imbibed by the patient, and thus in many of these cases the stage of 
delirium follows so quickly upon that of exaltation that the period of 
depression is so inconspicuous and transitory as to be readily overlooked* 
The hallucinations of this stage are apt to become more vivid than in the 
first stage, although the patient is generally still able to correct the 
tendency to regard them as realities. The hallucinations are vivid but 
corrigible. Macbeth, who had manifested symptoms of the stage 
of melancholia before the murder of Duncan by his hesitation 
and soliloquies, was able at once to correct by a simple experiment, his 
first tendency to regard the phantom dagger as a real one, and 
on failing to grasp it he at once concluded that it was '^a dagger 
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of the mind, a false creation, proceeding from the heat-oppressed 
brain.'' In the case of a turbulent spirit like Macbeth, who had been 
hurried to commit a great crime, the period of melancholia passed quickly 
into that of mania, with its delusions of suspicion ; but in other cases this 
stage may supervene slowly and gradually, and last for months or years 
before the stage of delirium and delusion is reached. In these chronic 
cases the stage of depression is ushered in by restlessness and sleeplessness. 
Insomnia is mentioned in eight out of the ninety cases here collected, 
but in three of these cases the sleeplessness was associated with rambling 
or other symptoms of delirium, so that five only of those cases can be 
regarded as belonging to this stage. The insomnia, however, of the stage 
of depression is a much more frequent symptom than those figures would 
lead one to suppose. Those who take alcoholic stimulants in what is 
usually regarded as moderate quantities have often a morbid dread of not 
sleeping on going to bed, long before they manifest any other sign of 
mental derangement, and if the physician protests against two glasses 
of whisky being taken at bedtime, the reply often is, " I cannot sleep 
without W* The dread of lying awake at night arises from the &ct that 
already the disagreeable incidents of life with their associated painful 
ideas and gloomy thoughts are apt to obtrude themselves, and when a 
further stage of depression is reached the mind is apt to be excited at 
night by thoughts which chase one another in serial order with lightning 
speed, or to be agitated by a tumultuous tempest of conflicting thoughts- 
and passions, which altogether prevent sleep unless the brain is drenched 
by alcohol or other narcotic. In other cases these symptoms of insomnia 
and restl^sness do not rise for a long time to great intensity, and these, 
along with the gloomy thoughts and remorseful feelings are combatted 
and kept in check by the repeated doses of alcohol taken during the day, 
and the patient is thus able to attend in some sort of fashion to his business^ 
although attention to the ordinary details of business is a source of great 
worry to him. Worry in business is doubtless a frequent cause of 
sleeplessness and other symptoms of nerve exhaustion ; but when it is 
put very prominently forward by the patient as a cause of ill-health, a. 
careful scrutiny should be made into his habits. It is, at least, not 
uncommon to find that a clerk, who is earning an assured salary,, 
and who has no business responsibilities of his own, assigns bad 
trade and difficulties in business as the cause of his sufferings,, 
when it turns out that his chief anxiety arises from the fact 
that he is becoming incompetent for his work, and that he has 
the fear of dismissal before his eyes. Patients of this class are apt to 
become shy and timid ; they cease to mingle in society, and are often 
unable to hold a business interview with a well-known customer without 
being previously fortified by a glass of brandy. A patient, who had 
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gradually fallen into habits of intemperance, told me that he had been 
greatly depressed for upwards of three years, and that he had become 
exceedingly timid and nervous, and could not attend to business without 
the frequent use of stimulants. His breath was smelling strongly of 
spirits, and he owned that he could not make up his mind to consult me 
until he had steadied his nerves by drinking a glass of brandy. " I 
cannot sign my name,** he said, '' if anyone is overlooking me." " I live 
in the country," he continued, ''near three or four neighbours, with 
whom I am on friendly terms ; but if I see one of them before me in the 
lane leading to the station I hang back so as to avoid speaking to hiuL 
I cannot endure to speak to strangers, and have a great aversion to con- 
verse with one of my most intimate friends." He had not suffered from 
visual hallucinations, but was very susceptible to noises, and on walking 
in the country he has been frequently startled by hearing what appeared 
to be a foot-fall behind him, when on turning round no one was present. 
This patient was also so absorbed in his own gloomy thoughts that in 
walking on the pavement he frequently stumbled against other people, 
and had been often in danger of being run over by cabs or other vehicles 
in crossing the streets. He gave way to uncontrollable outbursts of 
temper at home, but had no homicidal or suicidal temptations. Such 
temptations, however, are by no means uncommon in this stage of the 
symptoma The timidity of disposition just described is frequently met 
with in females who give way to secret drinking. The first indication of 
this evil habit is often that the patient ceases to attend to her social 
duties ; from being bright and cheerful and friendly, she becomes retir- 
ing, and refrains from visiting, and her friends on calling generally find 
her indisposed and not to be seen. And as the disorder increases, she 
becomes suspicious and distrustful of her nearest friends, and may accuse 
her neighbours of circulating scandal about her, or of overt acts of in- 
sult It is in women of this type that the moral degradation produced 
by alcohol is best seen, for they are often mischief-makers, and their first 
impulse is to tell a lie, even when no purpose whatever is served by it. 

The Uage of delirium may assume the acute or chronic foruL The 
acute variety, or delirium tremens^ is mentioned as having been present in 
six out of the ninety cases here reported, and in many other cases it is 
stated that the patient had at a previous time suffered from one or more 
attacks. At the onset of an attack of deliriimi tremens the appetite 
fails, so that little or no food is taken for some days ; the breath has a 
characteristic odour ; the tongue is covered by a thick creamy fur, or is 
red and glazed, and is tremulous on protrusion ; the lips tremble when 
the patient speaks, and the articulation is indistinct ; the face is gene- 
rally flushed, but occasionally pale ; the pupils are usually dilated, and 
the conjunctivae injected; the temperature is only slightly elevated, 
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except in fatal cases, when it may rise to 105° F., or even to 108"* or 
109° F., before death; and the pulse is usually large, soft, and 
diorotous. Tremors are usually present, not only in the tongue and 
lips, but also in the muscles of the face, head, and hands, and in some 
cases they are so widely diffused that the whole body trembles. The 
patient now becomes restless, irritable, and quarrelsome ; he is agitated, 
and wakeful at night, and if he dozes off for a short time his sleep is 
disturbed by horrid dreams. Hallucinations of the special senses now make 
their appearance, those of sight being probably the most common. On 
dosing his eyes for sleep the patient sees variously coloured spectra, in 
the midst of which grinning faces and other monstrous images appear, 
and as the disease advances, distinct objects are seen in broad daylight 
We have seen that in the early stage of the disease the hallucinations 
assumed the form of pictures or photographs, which do not impose upon 
the patient for an instant as realities, and that in the second stage the 
patient is able by a simple experiment to convince himself of the 
unreality of his hallucinations, however vivid and corporeal they may 
seem at first sight ; but in this stage of the disease the patient firmly 
believes in the reality of his hallucinations, in spite of all adverse expe- 
rience and opposing testimony. The hallucinations, vivid but corrigible, 
in the second stage, have now become quite incorrigible. The patient 
sees himself surrounded by objects calculated to excite disgust or terror, 
such as insects, rats, cats, snakes, and monsters of variable shape, 
while he often fancies himself to be pursued by armed men, 
who threaten him with menacing gestures. He talks incessantly 
in an incoherent and rambling manner, and looks suspiciously under the 
bed, and in every comer of the room, to see that none of the imaginary 
beings by which he fancies himself to be surrounded are lodged there. 
His actions, indeed, appear to be largely determined by the nature of 
his hallucinations. At one time he will busy himself in endeavouring to 
catch the insects which crawl over his body, or he will get up and search 
everywhere for something that has disappeared in a comer of the 
room, while at another time he will dodge about in order to avert a 
threatened blow, or endeavour to hide in abject terror behind an article 
of furniture, in order to escape from some pursuing foe. The prevailing 
character of the patient's mind during the attack is one of terror and 
cowardice, but he may occasionally turn upon his attendant in the 
belief that the latter is plotting against hinii or is about to inflict upon 
him some bodily injury; and although, as a rule, he is tractable to his 
medical attendant, he is not unfrequently violent towards his friends, 
and especially towards his wife. He often, indeed, labours under the 
delusion that his wife is in collusion with the imaginary beings by which 
he is surrounded, and, his jealousy being roused, he may be led to make 
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a murderous attack upon her. An attack of acute alcoholic delirium 
seldom lasts more than from three or four days to a week. In most 
cases the patient falls into a refreshing sleep and awakes convalescent 
In a few cases the temperature rises to 105*" or even 108*" F., and the 
patient dies comatose or from asthenia. 

Ckrohic alcoholic delirium assumes many phases, and these are subject 
to yarious modifications, according to the age, sex, and hereditary 
tendencies of the patient^ and according to the kind of alcoholic beverage 
in which he indulges, and the daily quantity imbibed by him. It is often 
stated that women have an immunity from at least the more active 
psychical disorders of alcoholism, but this statement is for from being 
tru& I have attended three women within the last few months, who 
manifested the symptoms of chronic alcoholic delirium in their most 
typical form. All of them lay in bed, and presented the dropped wrists 
and ankles, and the other phenomena which characterise alcoholic 
paralysis. The first of these was a woman about fifty years of age, who 
had suffered in previous years from an attack of acute rheumatism, and 
the small joints of her hands and feet were swollen and red at the visit ; but 
the accompanying sensory and motor phenomena bore an unmistakeable 
alcoholic stamp, while an undoubted history of secret drinking was 
obtained by her medical man. The patient spoke quite rationally at 
first, but she soon showed that her memory of past events was very 
defective. Although she had been helpless in bed for some weeks, she 
stated that she had been out driving on the previous day, and told me a 
long and somewhat incoherent tale of how she had been spirited from 
her home and lodged in another house, and during the whole period of 
her illness she xmiformly asserted that she was not at her own home. 
She was suspicious of her attendants, and accused her nurse of poisoning 
her food, and of otherwise ill-treating her. She was usually moderately 
quiet during her medical attendant's visit, but almost immediately after he 
had left her room she began shouting, screaming, and struggling so far as 
her helpless condition would permit, and continued in this wildly maniacal 
condition for three or four weeks, with only an occasional intermission 
from exhaustion, or when sleep was procured by a strong dose of bromide 
of potassium and chloral hydrate, or of chloramid. After some weeks 
she became calmer, and gradually passed into a condition of dementia, 
from which she has made only an imperfect recovery. This patient laboured 
for weeks under the delusion that she had undergone a severe operation, and 
that a baby had been extracted from her by cutting through the abdominal 
wall She also harboured for a long time the delusion that the baby was 
in bed with her. Throughout the whole course of the psychical disorder 
her memory, especially for recent events, was found to be very defectivOi 
and her other intellectual powers had, doubtless, sustained a proportionate 
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damage. Failure of memory appears, indeed, to be by far the most com- 
mon mental symptom observed in the chronic delirium of aloohol, being 
present 25 times in the 90 cases of paralysis here collected. Accompanying 
this defect of memory there is usually associated a peculiar disorder in 
the appreciation of time and locality. The patient mentioned above never 
could tell the correct time of day, or the day of the week, atid she always 
maintained that she was not at her own home, and in respect of these 
delusions she may be regarded as only a type of most other cases. She 
was the subject of very vivid visual hallucinations, and these con- 
sisted for the most part of various forms of fish. Sometimes she 
demanded of her attendants — '* Why do you not take away that 
fish and cook itT' At other times she saw crocodiles and other 
huge monsters approach her with gaping mouths, and in menacing 
attitudes. She does not appear to have had any aural hallucina- 
tions, although in other cases these predominate, and the patient 
may then hear strains of music or songs, or still more frequently 
oaths and blasphemous curses. Illusions of the senses are also 
not uncommon. The patient, for instance, imagines that the footstool 
under the table is a dog, or that the pincushion is a rat, and so 
on* The second of the three women sufferiDg from chronic alcoholic 
delirium observed by me this year had passed into a state of more 
or less calm and dementia when I visited her, but on enquiring into 
the character of her mental disorder I found that she had suffered 
for many weeks from wild delirium, hallucinations, and delusions similar 
in every essential particular to those observed in the first case. Her 
daughter told me that throughout her illness her memory was very 
defective, and she always fancied herself away from home, and was veiy 
suspicious of every one surrounding her. Her daughter, on being asked 
if her mother had complained of seeing animals or fish about her bed, 
said, "Ob, yes, every little fold in the bedclothes she imagined to 
be a fish." In the third case — the landlady of a public-house, about 
thirty-five years of age — the mental symptoms had pursued a somewhat 
acute course, and she had already become fairly calm and rational when 
I saw her. She had been removed from her own home to another house, 
in order the better to protect her from having access to more drink, but 
she could not be persuaded that she was not still lying at her home. Her 
memory for recent events was very defective, but on being questioned 
as to hallucinations she laughingly denied having seen any animals or 
fish. Her medical attendant, however, told me that in the early part of 
her mental disorder she was constantly talking of seeing cats and fish. 
The lighting pains and other sensory disorders of alcoholic paralysis 
appear to give rise to special delusions. Some patients imagine that 
their skin is covered by vermin and other insects, while it is a very 
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oommou delusion of alcoholic subjects to believe that some one is tor- 
turing them by an electric battery. 

In other cases the patient is morose and the subject of a 
profound melancholia, with delusions of persecution, but the mental 
depression is apt to be interrupted by periods of great excitement 
Such patients are often very treacherous, and may suddenly 
give way to a suicidal, or more often to a homicidal, impulse. At 
other times the patient is seized with a succession of epileptic fits, 
and may pass more or less suddenly into a condition of dementia, 
with or without hallucinations and delusions. Some months ago I 
saw a man who had two or three epileptic attacks whilst drinking 
freely, and immediately afterwards it was found that his memory was 
very defective. During the day he was fairly rational, but at night he 
thought his bedroom was invaded by a large number of men, whom he 
saw distinctly standing by his bed side. He acknowledged that these 
men seemed to pass through the locked door, and to disappear myste- 
riously behind the curtains and furniture ; but even in his most rational 
moments, he could not be persuaded that they were not realities. He 
thought that his wife was in collusion with them, and accused her of 
mfidelity. 

In women the stage of delirium is very unobtrusive, and many of 
them pass silently and quietly into a state of almost hopeless dementia, 
without its being preceded by obvious delirium, epileptic attack, or any 
form of excitement It is hardly necessary for me to state that no 
attempt is made here to describe the various forms of chronic insanity 
met with in alcoholic subjects ; the reader must seek for information on 
this part of the subject in works on psychological medicine. 

The stage of alcoholic demerUtOf once established, is very characteris- 
tic. The symptoms were well marked in J. C. (Case 5), and as they have 
already been described they need not be reproduced here. The memory is 
almost a complete blank, and a patient, who may be lying helpless in 
bed for weeks, will give a circumstantial account of how he had been 
out in the morning to fetch beer, or how he had walked out and visited 
several public-houses with a boon companion. An Infirmary patient of 
my own, who lay helpless in bed for nine weeks, narrated, day by day, to 
us, how he had been out walking on the same morning. To the usual 
question of "Where have you been to-day?" he would reply, "Oh! I 
have been out to the pier. It was blowing quite firesh, but it has done 
me good.'' "Have you had anything to drink?" "Oh ! yes; I met a 
friend — I forget his name, but I know him quite well — and we went to a 
public-house and had three-pennyworth of whisky eacL" On another 
day he would describe himself as having been walking in Whalley, of 
which district, I believe, he was a native, and he never failed to praise 
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the beauty of the country^ or to meet a friend with whom he had the 
inevitable three-pennyworth of whisky. This man was also accustomed, 
for many weeks, to tell us he had a baby in bed with him, and, at first, 
he was not a bit abashed when it was pointed out to him that there was 
no baby in bed, but as his mental condition somewhat improved he met 
us with the statement, '* Oh ! its mother has taken it." This man re- 
covered from the paralysis and was sent to the Convalescent Hospital, at 
Cheadle, but although he ceased to tell us of his morning adventures, 
his memory remained very defective, and he was quite unfitted to return 
to his previous avocation of clerk in a commercial house. 

(/>) The Paralysis of Carbon Monoxide Poisoning. 

In the following two cases the paralysis appears to have been caused by 
the inhalation of carbon monoxide gas : — 

Case 1. — J. £., aged 50 years, was admitted to the Manchester 
Boyal Infirmary on June 20th, 1889. 

The patient is a well-buUt man, and his &ce is somewhat bronzed by 
exposure to air and Sun, but on closer inspection it is seen that his lips 
and coDJunctivse are very pale and anaemia He states that up to the 
beginning of this year he never was absent a day from his work from ill- 
ness, and was very robust and healthy. He has always been in easy 
circumstances, well-clothed and well-fed, never suffered from any vene- 
real afifection, and never been addicted to excess in drinking. About the 
beginning of 1887 he began to work a new patent for making gas for 
lighting purposes. He had to stand over the retorts while replenishing 
them with coal, and consequently had to inhale a great deal of the gas 
which issued from them, and was much exposed to the fumes whilst 
clearing the furnaces. In July, 1887, he began to suffer from a severe 
dull pain in the right hypochondriac region, and at the same time com- 
plained of BO much shortness of breath on exertion, that he had to stop 
several times, whilst walking home at night, to recover his breath. 
These symptoms increased to such a degree that he was soon compelled 
to desist from his work, but after being under the treatment of a medical 
man for six weeks, he was able to return to his former occupation. He 
soon, however, began to suffer from his former symptoms, and after some 
months he experienced shooting pains in the legs and about the shoulders 
and arms. His hands and feet were quite numb, especially in the morn- 
ing, and he also suffered greatly from cramps of the calves of the legs 
at night, and had often, in consequence, to jump out of bed and 
plant his feet firmly on the floor. His legs also began to swell about the 
ankles. The swelling was, at first, soft and pitted on pressure, but after 
a time it extended up to the knees and did not yield to the pressure of 
the finger. In the beginning of February, 1889, the patient found that 
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his right band was quite numb and dead each morning ; the fingers were 
bent into the palm, and he was unable to open his right hand until he 
stretched the fingers by the other hand. After rubbing the right hand 
for some time, '' to get up the circulation/' the numbness partially disap- 
peared, and he was able to move ^e fingers, but on the following mom- 
ing his hand was as numb and powerless as before. The left hand was 
soon similarly afiected, and his legs became so feeble that he was hardly 
able to stand and once more he was compelled to desist from his work. 
The feeling of weakness of the lower extremities and the powerlessness 
of his hands gradually increased in intensity after he left off work, and 
at the end of some weeks he could hardly stand, and was quite unable 
to button his clothes. After a time improvement set in very slowly, 
but as he was not recovering his strength as fast as he expected he 
entered the Infirmary as an in-patient. 

Present Condition, — On walking the patient manifests the most 
characteristic form of the '' high stepping gait," caused by a drop of the toes 
of the advancing foot, owing to paralysis of the anterior muscles of the 
leg. When he sits in a chair with the feet planted on the groimd he is 
quite unable to raise the toes of either foot, and he is also unable to stand 
on the tips of his toe& On lying on his back in bed he has well marked 
double ankle drop, and the toes are hyper-extended at the metatarso-phalan- 
geal and flexed at the phalangeal joints, but he can move the feet at the 
ankles, and the toes at all the joints by voluntary effort, although but 
feebly. His hands are not dropped at the wrists, but the power of 
extension is feeble, and he cannot oppose the tips of the little finger and 
thumb of either hand without flexing the thumb at the phalangeal joint. 
The thenar and hypothenar eminences are slightly flattened, and the backs 
of the hands are somewhat grooved, but the muscular masses of the fore- 
arms and of the lower extremities are not atrophied to any perceptible 
degree. The face is destitute of wrinkles and expressionless, and the 
left orbicularis palpebrarum is weaker than the right one. The tensor 
tarsi of the left side is also feeble, so that the lower eyelid is somewhat 
everted, and the tears flow over the cheek. The pupils are somewhat 
dilated, but they are equal and react to light and accommodation. The 
ocular movements are normal The toes are almost completely insen- 
sitive to the pricking of a pin, and the backs of the feet also manifest a 
considerable degree of anaesthesia, but a prick is readily felt over the 
surfaces of both legs, and there is no retardation of sensory conduction. 
Two points have to be separated about nine inches before they are felt 
as two over the external surfaces of the legs. The sense of temperature 
does not appear to be much diminished, but muscular sensibility, as 
tested by the power of the patient to judge of the position of his lower 
extremities with closed eyes, is somewhat diminished. The plantar 
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nerves are very Bensitive to pressure, especially at their points of bifur- 
cation to form the digital branches, and the popliteal nerves are also 
very painful on pressure. The special senses are unaffected, and the 
optic discs are found to be normal on ophthalmoscopic examination. 
The patellar-tendon reactions are absent in both legs, but the cutaneous 
reflexes are preserved. The patient at one time saw faces and scenes like 
pictures on closing his eyes for sleeps but these have now ceased to trouble 
him. He is still, however, very sleepless, and when he does fall asleep 
his rest is much disturbed by horrid dreams. The cardiac dulness is 
somewhat enlarged, and the second sound is accentuated at the base. 
The pulse beats 90 in the minute and is regular, but very compressible. 
The legs are somewhat swollen, and pit on pressure of the finger. The 
urine is free from albumen and sugar. The number of corpuscles to 
each mm. of blood is 3,920,000. The hsemoglobin measured by the 
hsemoglobinometer is equal to 70 per cent The lungs are normal, but 
the patient is very breathless on the slightest exertion. The patient's 
appetite is excellent, and his digestion is normally performed. All the 
muscles react to a weak faradic current, with the exception of the 
peronei muscles of both sides which only give a minimum contraction, 
and the proper extensors of the big toes which fail to react to the strongest 
current. The following galvanic reactions are obtained : — 
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Aug. 1. — J. E. has been treated since his admission by the adminis- 
tration of iron, good diet, rest in bed, and massage, but although his 
general health has improved considerably, motor power has only returned 
very slowly to the muscles most affected, and he still manifests a well- 
marked " high-stepping gait," while he cannot fully approximate the tips 
of the little finger and thumb in either hand. He was now sent to the 
Convalescent Hospital at Cheadle, where he remained another month. 
During his residence there he regained further motor power, and the 
patellar tendon reactions reappeared, but when last seen, about the end 
of December — six months after his admission as an in-patient, and nearly 
twelve months after he gave up work — he was unable to resume any 
occupation, although the paralysed muscles had regained so much of 
their motor power as to render it certain that eventually he would make 
a complete recovery. 



172 

Case 2. — W. H. G., aged 43 years, entered the Manchester Royal 
Infirmary October 25th, 1 889. The patient is a fiimacenian by occupation, 
and is much exposed to the fumes of burning coal whilst filling the furnace, 
and especially whilst cleaning the furnace by raking out the hot cinders. 
He has always enjoyed excellent health, and has been a very strong man up 
to the date of his present illness, which began about eighteen months ago. 
The first symptom which attracted his attention was a feeling of general 
weakness ; his knees felt to give way under him, and his legs felt as heavy 
as lead. He had, indeed, suffered for the previous twelve months from 
numbness and tingling of the hands and feet, but he took no notice of 
these symptoms until the weakness began. He also felt giddy whilst 
walking, and experienced m;uch difficulty in breathing whilst walking up 
a hill and in going up stairs. His appetite failed, and he felt listless 
and depressed, and had no inclination to go out in the evening after he 
returned from work, and at night his rest was broken by horrid dreams. 
In the morning he awoke unrefreshed and indisposed to return to his 
work. About twelve months ago he had an attack of diarrhoda, which 
lasted several days, and was obliged to remain at home in consequence of 
it, and when In a few days the diarrhosa ceased, he felt so weak that he 
was quite unable to return to work. His face was of a yellow colour, and 
he was supposed to be su£fering from liver disease, but instead of getting 
better he became day by day weaker, until in a few weeks he could not 
button his clothes, and was scarcely able to stand. He is a married man, 
and is the father of seven healthy children. His wife had no miscarriages 
or dead-bom children. He has never contracted syphilis, and has always 
been a temperate man. 

Present Condition, — ^The patient is a powerfully-built man, but his 
face has a sallow colour, and his lips and conjunctivae are pale and 
anaemic. On standing, with feet approximated and eyes closed, the 
patient sways from side to side ; he cannot stand on the tips of his toes, 
and in walking the toes of the advancing foot drop, so that the gait is 
*' high stepping." The patient when sitting is unable to raise by voluntary 
effort the ball of either foot from the floor. The feet, when unsupported, 
drop at the ankles ; and the toes are hyper-extended at the metatarso- 
phalangeal and flexed at the phalangeal joints. The patient's grasp is 
feeble, and he experiences great difficulty in performing delicate move- 
ments with his hands, such as picking up a pin and buttoning his clothes. 
The &oe is destitute of wrinkles and expressionless, but there is no evi- 
dence of decided paralysis of any of the facial muscles. The patient 
Buffered from diplopia some time ago, but this symptom has now disap- 
peared He has often experienced some difficulty in commencing to 
micturate ; on one occasion his bladder has had to be emptied by means 
of the catheter, and he has occasionally suffered from dribbling of urine. 
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The muscles of the proximal segments of the extremities and of the body 
generally are found to be remarkably deficient in strength when tested 
by opposing actions. 

The patient complains of tingling of the hands and numbness of the 
finger tips, and of burning sensations in the soles of the feet, and a dead, 
numb feeling in the toes, but there are no marked sensory disorders to 
objective examination. One of the spinous processes at mid-dorsal region 
is tender to pressure, and the patient complains of a girdle pain passing 
round the body at this level The special senses are unaffected. The 
pupils react to light and accommodation, and the optic discs are found 
to be normal on ophthalmoscopic examination. On raising his head 
suddenly from the horizontal position he is much distressed by dizzi- 
ness, and when he is erect an attack is induced if he raises his arms 
above the horizontal level. The cutaneous reflexes are active, but the 
patellar tendon reactions are lost, and there is no ankle clonus. 

The cardiac dulness is somewhat enlarged ; the apex beat is indis- 
tinct ; the first sound at the apex is impure, and the second at the base 
accentuated ; and the pulse is 85, regular, and very compressible. 
There is no cedema of the ankles. The patient complains of pain at the 
pit of the stomach, heartburn, and flatulence ; his tongue is coated, the 
bowels are constipated, and he has no relish for his food. 

The urine is high coloured, free from sediment, albumen and sugar, 
and the specific gravity is 1015. The temperature has remained 
throughout normaL 

The following reactions were obtained to electrical examination. 
All the affected nerves and muscles reacted to a weak faradic current 

The galvanic current gave the following reactions : — 
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Rectus femoris „ 

Gastrocnemius „ 

The patient was treated by the administration of iron, good feeding, 
rest in bed, and massage. 

Nov. 13. — The patient has improved both in motor power and general 
health since his admission, and he was now sent to the Convalescent 
Hospital at Cheadla 
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In the two cases just reported it is opeu to question whether or not they 
were real examples of poisoning by carbon monoxide. In the first place 
the patients were exposed to fumes, which in addition to carbon monoxide 
would, doubtless, contain a predominating proportion of carbonic acid, 
various forms of carburetted hydrogen and other compound gases, so 
that even if it could be proved that these fumes were the cause of the 
paralysis, it would still remain doubtful as to the part which the carbon 
monoxide had played in the production of the symptoms. Into the chemical 
part of the question, however, we do not enter. We shall take it as 
already proved that of all these gases the carbon monoxide is incom- 
parably the most deleterious, and also that it acts, as Bernard pointed 
out, by forming a stable compound with the hsemoglobin of the blood. 
The question now is, was exposure to the fumes of burning charcoal or 
coal the cause of the neuritis in these two cases ? The following is a sum- 
mary of the evidence in favour of an affirmative answer to this question. 
The patients were undoubtedly much exposed to the action of these fumes 
during the whole of the working day, and were unduly exposed to their 
action when cleaning out the retorts. The first symptoms of which they 
complained were pain in the hypochondriac region near the line of the 
attachment of the diaphragm, shortness of breath, and dyspnoda on 
exertion, and these are the symptoms that a poison like carbon monoxide, 
which deprives the haemoglobin of its function of aerating the blood, 
might be expected to produce, and, as a matter of fact, are the symp- 
toms which are known from clinical records to be caused by this poison. 

Again, these patients, although presenting all the usual symptoms 
of peripheral neuritis^ yet were both temperate men; they had not 
suffered from sore throat to indicate diphtheria^ had not contracted 
syphilis, were not exposed to lead, arsenic, or other metallic poison, and 
were not the subjects of gout, rheumatism, or diabetes ; in short, the closest 
scrutiny into their previous history failed to discover an exposure to the 
action of any kind of poison capable of producing neuritis, with the 
exception of the fumes of burning coal. That the carbon monoxide 
present in these fumes had produced a deleterious effect upon these men 
was rendered highly probable by the fact that, although both had evidently 
been powerful, able-bodied, and otherwise healthy men in the prime of 
life, yet they manifested a degree of anaemia which could hardly be 
explained except on the supposition that repeated exposure to this noxious 
agent had caused great destruction of the haemoglobin. 

The following case, reported by Leudet,'**' is such a good example ot 
the immediate and remote symptoms caused by exposure to charcoal 
fumes that we make no apology for quoting it in detail. 

* Leudet (E.>. " Sur les troublM des nerfs ptfrli^Mques et surtout des nerfs vaso-moteura 
oonaAoutifs & rasphyzle par la Tapeur de charbon.**— ^rcAive* OhUrale* dt Mtdtcintt VI. S^rio, 
Tome v., Parla, 1865, p. 516. 
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Alexander Holding, aged 30 years, a stoker on board a steam-tug, 
entered the H6tel Dieu on November 20th, 1863, and was placed under 
the care of Dr. Leudet On the night of the 19tb Holding, being in 
good health, retired to his cabin, closed the hatches, and, in order to 
warm himself, lighted, by means of a little oil, some charcoal in a 
pan. At five o'clock on the following morning one of his companions 
found him in an insensible condition, while the bedclothes were not 
disordered, and the pan was not upset. On the morning of the 20th 
Holding was quite unconscious, comatose, and insensible to pricking. 
His face was pale, and the posterior and external aspect of each forearm 
oyer the distribution of the musculo-spiral nerve was of a red colour, 
but without any tumefaction of the subjacent cellular tissue. The 
clothing which covered the forearms was intact and without any trace of 
burning. A spot of redness, similar to that observed on the forearms, 
and also without being attended by swelling, was noticed on the right 
temple near to the external margin of the orbit. The extremities were 
cold, and the pupils were dilated, while the pulse was small and 
frequent. Mustard plasters placed over the calves of the legs did not 
give rise to any pain, and electrisation of the extremities did not evoke 
muscular contraction. A few hours later Holding ceased to be comatose; 
he opened his eyes occasionally, but he soon closed them, and he did not 
reply to any questions. In the evening he became again comatose. 
Blisters were now applied to the calves of the legs, and 125 grms. of 
blood were taken from the arm. The blood withdrawn was of a rosy 
tint, and did not coagulate. 

On the 21st the coma persisted, but without stertor ; the face was 
pale, the pulse beat 128 in a minute, and there was complete resolu- 
tion of the extremities. A few herpetic vesicles now appeared over the 
right temple, but the redness became fainter. The redness of the right 
forearm, however, became increased in intensity, but that on the left 
forearm had almost entirely disappeared. The urine was passed invol- 
untarily. An injection of a solution of salt, to which 15 minims of 
tincture of oolocynth was added, was now administered. The coma per- 
sisted until the night of the 21st, but on the morning of the 22nd he 
was found quite sensible, the skin was bathed with sweat, and the pulse 
beat 72 in the minute. He had no recollection of any event which 
occurred since his admission to the hospital. He did not suffer any pain, 
but he complained of a feeling of numbness of the three last digits of 
the right hand, and he was unable to extend them fully, while they were 
maintained in a state of exaggerated flexion. In the two first digits of 
the right hand the movements of flexion and extension were almost nor- 
mal Small groups of herpetic vesicles, each about the size of a pin's 
head, appeared on the anterior and internal aspect of the forearm, the 
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redness already mentioned lying to the outside of them. Each group 
of vesicles is oblong in form, being 3 cm. in length and 1^ cm. in breadth. 
The underlying skin is of a uniform red colour and the subjacent cellular 
tissue is somewhat infiltrated. The sensibility of this part, as indeed, of 
the whole arm, is unaffected. An eschar, about the size of the palm of 
the hand, appeared over the inferior part of the sacrum; it was of a 
brownish colour, and there was no redness of the skin surrounding it. 
Holding continued in the same condition up to Nov. 30th ; he was now 
quite sensible, and there was no fever, but extension of the three last digits 
of the right hand was still- impossible. The movements of flexion of the 
digits and all the movements of the hand and forearm were maintained, 
and sensibility was intact The herpetic vesicles dried up rapidly, and 
the redness of the right forearm became fainter. The eschar on the 
sacrum became surrounded by a red aureole, and the gangrenous portion 
now began to separate. The appetite was normal, and there was no 
dyspnoea or paralysis of the lower extremities. 

On December 1st about twenty groups of herpetic vesicles, each 
about the size of a pin point, appeared on the posterior aspect of the 
right thigh. The groups were mostly distributed along the course of 
the sciatic nerve, but a few of them ascended like a vertical band over 
the right buttock. The subjacent skin was of a slightly red colour. 
The patient complained of a little local pain, but there was no formication 
or other sensory or motor disorder of the thigh or leg. 

From December 5th to 20th the patient improved greatly in his 
general healtL He now only complained of some slight pain about the 
eschar on the sacrum, the gaugrenous portion of which was nearly 
detached, leaving a healthy granulating surface. The condition of the 
right forearm had not undergone much alteration ; the local swelling and 
redness had diminished somewhat, but the patient was still unable to 
move the three last digits of the right hand, and even the movements of 
the index finger and thumb were restricted and feebler than normaL 
Electrical stimulation of the nerves and extensor muscles of the three 
paralysed digits failed to evoke either contraction or pain. The electrical 
reactions on the anterior aspect of the forearm and of all the nerves and 
muscles of the upper arm were normaL On December 24th the patient 
was discharged. 

It will be seen that in this case the paralysis is almost exclusively 
limited to the extensors of the three ulnar fingers of the right hand. 
In a case reported by Rendu* the paralysis assumed the hemiplegic form. 

A woman, aged 31 years, being exposed, while ironing linen, to the 
fumes from a stove, lost consciousness and was found comatose. On 

* Rendu (H.) *' Intoxication par la Tapeur de charbon. Paralysie oona^cutive interreaaant 
la face du c6U droits ainai que l«a ezteaaeura de I'ayant braa et du pied du mtme odU. Ou^riaon 
lente.**— CTnton MH,, Furls, 1882, Noa. 83 and 34, . 888 et 897, et Gazette Mnionuulairtj June 20, 1882. 
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awakening on the following morning, the right half of the body was 
paralysed, but without aphasia. A month later she was admitted to the 
hospital, and it was then found that the muscles of the right half of the 
face, including the orbicularis palpebrarum, the extensors, and to a less 
degree, the flexors of the forearm, and the extensors of the leg were 
paralysed. The inferior two-thirds of the forearm and of the leg were 
anaesthetic, and so also was the skin of the little finger and that over the 
inner surface of the index finger of the left hand. The patellar tendon 
reactions were exaggerated. The electrical contractility of the afiected 
muscles was lost. A soft, circumscribed swelling appeared oyer the 
anterior sur&ce of the right forearm, and the anaesthetic portions of the 
skin presented a glossy appearance, and were covered by sweat Not- 
withstanding the hemiplegic distribution of the paralysis, the author 
believed, and doubtless with justice, that the symptoms were caused, 
not by a central lesion, but by a peripheral neutritis. A case is reported 
by Knapp,^ in which a patient after exposure to the fumes of burning 
charcoal was found in an unconscious condition, and for ten days his life 
was despaired of. On recovering consciousness, it was found that all the 
externsd and internal muscles of both eyes were completely paralysed, so 
that not only all movements of the eyeballs were impossible, but a con- 
siderable degree of paralytic exophthalmos was present, and the power of 
accommodation for near vision was lost In the course of two months con- 
siderable improvement took place, the ciliary muscles and the sphincters 
of the pupil recovered, and the superior, external, and inferior recti 
were also restored to some extent, but the internal recti remained para- 
lysed, and the development of a persistent double external squint had to 
be overcome by tenotomy of the two external recti muscles. In a man 
whose case is recorded by Litten,t the right arm, twenty hours after he 
had recovered consciousness, became the subject of a brawny swelling, 
which extended from the fingers to above the shoulder. The whole of 
the arm was paralysed and completely anaesthetic, while the reflex and 
electrical irritability of both nerves were lost. The back of the hand 
was covered by pemphigus bullae. The author believes that the symptoms 
were caused by disease of the brachial plexus caused by haemorrhagic 
infiltration. 

In other cases the paralysis is widely distributed. Leudet| 
reported a case of acute ascending paralysis as occurring after 
exposure to the fumes of burning charcoal, and which has already 
been mentioned in these pagea The patient was a man of ol years of 

* Knapp (H.). " Ein Fall von Pftrese der Augenmuskeln durch KohlendunBtrerglftuxig."— 
ArchivfUr AuffenheUkundet Bd. IX., 1888, p. 229. 

t.Iitten. "Ein seltener Fftll Ton KohlenoxydTergiftung.'*^D0MteeAe med. WoehmKhri/t, 
1S89, No. 6. 

} Leudot (E.X Loc. eit., p. 525. 

12 
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age, who attempted to commit suicide, while in a drunken condition, by 
inhaling the vapour of burning charcoal He was conveyed in an 
insensible condition to the H6tel Dieu de Rouen, and on recovering 
consciousness two days later he complained of a heavy pain which 
radiated to the right buttock and was aggravated by pressure over the 
sciatic nerve. He complained from the first of great general feebleness, 
but it was not until seventeen days after the exposure to the poison that 
the right leg became completely paralysed, and the left was similarly 
affected on the following day. The paralysis now gradually extended, 
and successively invaded the muscles of the upper extremities and face 
and those of deglutition and respiration, and the patient died in a state 
of delirium 30 days after exposure to the charcoal fumea At the 
autopsy the bases of both lungs were engorged. The nervous centres 
were normal. The right sciatic nerve at its point of emergence from the 
pelvis was one-third larger than the left at the corresponding part The 
sheath of the swollen nerve was injected and thickened, and its fibres 
were separated by a growth of fibro-cellular tissue, which surrounded and 
compressed the nerve fibres. The swollen part of the nerve was only 
about the breadth of the thumb in vertical extent, and below this part 
the nerve appeared to have been healthy. The value of this case, 
however, is diminished by the fact that the patient was a great 
drunkard, and it is, therefore, impossible to determine how much of the 
symptoms is due to the alcoholic excesses, and how much to the carbon- 
monoxide poisoning. A curious case of poisoning by exposure to iUumi- 
nating gas in a closed room is recorded by Backer,* in which the after 
effects simulated the symptoms of disseminated sclerosis. The patient 
was found in a state of unconsciousness and cyanosis, but after artificial 
respiration had been used for two hours the breathing was re-established. 
At the same time fibrillary contractions appeared in the muscles of the 
left half of the body, and these increased in eight hours to strong muscidar 
spasms, which were evoked on the slightest contact. When seen three 
months later the patient suffered from tremors on voluntary movements, 
fibrillary contnu^tions of the tongue, slow and stammering speech, tremu- 
lous and unsteady handwriting, and a deviation to the right of the uvula. 
The right patellar tendon reaction was more lively than the left He also 
suffered from scintillating vision and vertigo, while on ophthalmoscopic 
examination the retinal veins were found to be congested, and a small 
exudation was observed on the inferior margin of the right pupil. His 
memory was impaired, and he had no recollection of the events which 
occurred for a considerable time after his exposure to the poison. He 

* Bicker (B.) '* Ueber Nachkrankheiten der KohlenozydgMrergiftung, 11)001611 tlber dnen 
unter dem BUde d«r mQltipl«n dlsMininlrttti Skltroae d« OentndnerTeniTstema Teiiaufeiulen 
F^n.^—DaUteKt nud. Wochentekri/t, 1889, Noa. SO u. St. 
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recovered completely five months from the commencement. This case 
departs so much from the ordinary type that it is doubtful whether or 
not it is to be regarded as an example of multiple neuritis, but there /is 
at least nothing in the nature of the symptoms to negative this supposi- 
tion. The fact that complete recovery took place in five months suffices 
to show that the case was not a true example of disseminated sclerous. 

In addition to sensory and motor disturbances, well-marked vaso- 
motor and trophic disorders result- from exposure to charcoal fumes or 
carbon monoxide gas. In the case of Holding, patches of redness 
appeared on the forearms, which could not have been caused by burn- 
ing, as the clothes over the affected part were intact. Crops of herpetic 
vesicles appeared over the right forearm, and the subjacent subcu- 
taneous tissue was infiltrated. Similar crops of vesicles appeared on the 
right buttock and along the posterior aspect of the thigh, and a large 
eschar formed on the sacrum. Another case is reported by Leudet)* in 
which the patient had during the night exposed himself to the fumes of 
burning charcoal with the view of committing suicide. He recovered 
consciousness the following morning, although still somewhat somnolent ; 
but on the eleventh day after exposure to the fumes a crop of herpes 
appeared on the left half of the face, the vesicles being situated 
over the forehead, the cheek and the chin, along the distribution 
of the supra-orbital, infra-orbital, and mental branches of the 
trigeminal nerve respectively. The patient appeared to improve 
during the following fortnight, but at the end of this time symptoms of 
pulmonary congestion supervened and a blister was applied over the 
posterior and lateral aspect of the chest The blistered surface became 
red and inflamed, and a dark gangrenous line appeared about the level 
of the inferior angle of the scapula, showing the want of vitality of the 
tissues. The patient died a few days later, but there was no autopsy. 
Other remarkable examples of trophic disorders after poisoning by 
carbon fumes are reported by Hasse.! 

Five soldiers were exposed to the fumes disengaged during the com- 
bustion of oil in a stove, the valves of which were closed. Two were 
found dead, a third died in convulsions a few hours later, and the two 
remaining survived for some time longer. The first of these remained 
in an unconscious condition for eight days, and was completely paralysed 
until the twelfth day, when he died. On the sixth day the whole surface 
of the body became covered with pemphigus bullae, which, on bursting, 
left the subjacent surface in a raw and ulcerated condition. Two days 

* Leudet (B.X Loc. cU., p. 521. 

t Hmm. Preu9. Ver. Zeit, N. 8., Bd. II., 1859, pi 85. Abstr. in Camtatt's Jahrab, Bd. V., 1800. 
•. 102. Quoted hy Leudet, Loe, d(., p. 520. See ftlfio Amozan et Dalidet, " Empoiaonnement par 
lee Yapeun de charbon. Escharee, N^vrites.*'— JoitnuU de MitUcine de Bordeaux. Bordeaux, 1883, 
p. 80. 
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later a fresh crop of pemphigus bullse appeared, and likewise an eschar 
on the sacrum, which was the seat of a profuse suppuration. The 
extremities were completely paralysed, and so also was the bladder, and 
the urine was ammoniacal and contained sugar. The second patient, 
who survived, regamed consciousness at the end of 24 hours after 
exposure to the poison, but he remained very feeble and depressed, 
there was incomplete paralysis of the bladder, and after being only three 
days in bed a very large abscess appeared over the chest and the right 
buttock. In a case reported by Alberti* there was, in addition to 
paralysis of the right leg, extensive gangrenous destruction of the 
muscles of the neck« 

In one of the cases reported by Hasse, already mentioned, the urine 
was ammoniacal, and contained sugar, and saccharine urine has also been 
observed by 011ivier,t Kahler,:^ and JackscL§ 

The special senses are not often affected, but CombylF reported a case 
of carbon monoxide poisoning, in which a right-sided hemiplegia was 
accompanied by blindness, but as the patient recovered it is probable that 
the lesion of the visual nervous apparatus was a functional one. In the 
oases just re^rted by myself, great ansemia was a very prominent 
symptom, but it would be out of place to discuss here the chemical 
affinity which carbon monoxide has for the heemoglobin, and the serious 
consequences which result from it 

The psychical disorders which result from poisoning by carbon 
monoxide are very numerous and important Many of these disorders, 
however, occur during the early stage of poisoning, and it does not fall 
within the scope of these papers tb describe thent The early symptoms 
were excellently delineated many years ago by Golding Bird,** and a 
description of them will be found In any standard work on toxicology. 
A curious example of subconscibus actions during the early stage of 
carbon monoxide poisoning was reported by Leudet.tt The patient was 
awakened during the night by the flames and smell of burning from a 

" AlbertL " Aiugedehnte Oangran der HAlamusculatur und Ltlhmung de« rcchten, Beint in 
Folge von NeuritLi ischiadica nach Kohlenozydgaavergiftung." — 2kut$eht ZeiUehri/t fur Chirurgie, 
1384, p. 476. 

t Olliyier. "De la glyooeurie dans Tasphyxie par lesTapeurs du charbon."— ilrcAtvei 04ne- 
raUi de Mideeine, Tome GXLIV., Paris, 1879, p. 51S. 

t Kahler (0.). "Erfahrungen Ubor die Glykosiirie bei Kohlenoxydvergiftungen.*'— Pra^CT* 
med. WocheH$^r^, Nos. 48 u 49. 

§ Jackach (R. v.). "Ueber Olykosurie bei Kohlenozydvergiftuqg."— Pro^^er nud. Wochtn- 
Hhrift, 1882, No. 17. 

% Comby (J)l " Asphyxle par lea Tapeurs du charbon. "—Archivtt Oiniralu de MMecine, Tome 
CXUV., Parb, 1879, p. 51S. 

** Bird (Golding). '* ObserrationB on poiaoning by the vapours of burning charcoal and 
Coals."— ^y** Hotpiua ReporU, Vol, IV., London, 1839, p. 92. 

tfLeudet (IL). "Note aur quelquea accidents par Tasphysle par la vapeur de diorbon, 1e« 
ph6nom6nee d'inconadence, de paralynle p^ripherlques."— .ffuU. de I'AeademU de Mideeine, ISSS^ 
p. 1073. 
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fire which broke out in the adjoining apartment. He arose and pointed 

m 

out the way of escape to his sleeping companion ; but instead of escaping 
himself he crept imder his bed, where he was found soon afterwards in 
an unconscious condition. In the cases which came imder my own 
observation, the persistent mental disorders consisted of depression of 
spirits, apathy, and inability to concentrate the thoughts upon any 
subject; but cases have been described by Barth^lemy and Magnan* in 
which the patient became permanently feeble-minded, and one case in 
which general paralysis developed soon after exposure to the poison. A 
case in which amnesia supervened, after exposure to carbon monoxide 
gas, is mentioned by Briaud,t and he states that the defect of memory 
was very similar to that met with in cases of chronic alcoholism. 

With regard to the pathological anatomy of the disease, we have 
already seen that in the fatal case of acute ascending paralysis following 
exposure to charcoal fumes, reported by Leudet, he found decided evi- 
dences of neuritis of the right sciatic nerve. The patient, however, had 
been a chronic drunkard, and had been indulging to excess at the time 
of his exposure to the poison, so that it is doubtful if the subsequent 
paralysis is to be attributed to the inhalation of the poisonous gas. No 
further anatomical confirmation of the theory of neuritis has as yet been 
forthcoming, but the clinical phenomena clearly indicate that the cause 
of the paralysis is to be found in a lesion of the peripheral nerves, and 
not of the nerve centres. Poelchen| reported a case of softening of the 
brain after carbon monoxide poisoning, and Gnauck§ a case of dementia, 
in which symmetrically placed spots of softening were found in the 
lenticular nuclei, but these lesions would not account for the kind of 
paralysis met with in this form of poisoning. The experimental re- 
searches of Heinekell seem to show that in poisoning by carbon fum es or 
by illuminating gas, thrombosis of a large number of the arterioles of the 
body occurs, and this process might account for the softening of the 
brain found in the above cases. It is also possible that the poison acts 
primarily on the arterioles of the peripheral nerves, and not on the nerve 
fibres themselves, but we cannot discuss the theory of the process further 
at present 

* Borth^lemy et Magnan. "Intoxication par lee vax>eurs de oharbon, coma, convnlaiona 
toniquea et clonlques subintFantes, contractures conaecutivefl, eruption acneifonne du tronc et 
de la face ; troubles intellectuelles graves ; dSlire, colapsus, bib^tudes et amn^ia persistante 
de COS demiers ph^nomenes." — Ann. d^hygient pvJb.^ 1881, p. 406. 

t Briaud. "Congrte international mentale k Paris. "^Pro^rr^ Midicalt Nos. 32 and 33, Paris, 
1889. 

t Poekhen. *' Oehlmerweichttng nach Vergif tung mit Kohlendunst," BtrL klin. WocheiMchrifli 
Berlin, 1882, p. 396. 

§Onauck, R. "Bin Fall Ton Verrttcktheit nach Kohlenoxydvergiftung. ' C/utrit^-aniMUen, 
Berlin, 1883, p. 402; und '* Stupor nach Kohlenoxydvergiftung," /did, p. 409. 

H Heineke (W.)l *' Die Fermentintoxication und deren Boziehung zur Bublimat-und 
Leuchtgasvergiftung.''— Dtfut«A«« Archiv fiir Hiru Mtdicin, Bd. XLIL, Leipdg, 1888, p. 1(7. 
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With regard to prognosis, it is generally said that, if the patient sunrive, 
recovery from the paralysis soon takes place. In my own casesi however, 
the paralytic symptoms proved singularly rebellious to treatment, notwith- 
standing the fact that the affected nerves and muscles reacted in a normal, 
or nearly normal, manner to faradic and galvanic stimulation. In one 
case reported by Leudet, and another by Rendu, the electrical con- 
tractility of the paralysed muscles was lost, so that a profound degree of 
paralysis must have been present In the case of the implication of the 
oculo-motor muscles, reported by Knapp, the paralysis proved very rebel- 
lious to treatment. It would appear therefore that the prospect of re- 
covery from the consecutive paralysis is by no means so favourable as 
has been supposed, and it is possible that the duration of the paralysis 
is increased rather than diminished when the paralysis results, as in my 
own oases, from a chronic and repeated, and not from a single exposure 
to the action of the poison. 

Carbonic acid may possibly of itself suffice to give rise to multiple 
neuritis. A case of oedema of the glottis is mentioned by Leudet,* 
in which the patient, after being on the veige of death for fifteen 
hours, was rescued by tracheotomy, and forty-eight hours later a 
large eschar appeared on the sacrum. The author remarks, 'Mt 
woidd thus appear that the prolonged arrest of the oxygenation of 
the blood exercises a deleterious influence upon the nutrition of peripheral 
parts." In cases dying from slow asphyxia, I have frequently found loss 
of the tendon reactions, and other indications of a moderate degree of 
peripheral neuritis ; but in many of these cases the patients died frt>m 
cardiac obstructive diseases or chronic bronchitis, and it was found 
impossible to exclude the action of alcohol In one case of oedema of the 
glottis, which came under my observation, in a young man of temperate 
habits, the patellar tendon reactions were absent ; but it was difficult to 
prove any special paralysis amidst the general feebleness which presaged 
the &tal issue. 
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(c) Thb Paraltsis of Poisoning bt Carbon Bibulphidk. 

Thb notes of the following cases were taken by my clinioal clerk, Mr. P. 
de C. Potter : — 

Case I. — J. N., aged 24 years, was admitted to the Manchester 
Royal Infirmary on May 5, 1886, under the care of Dr. Ross. 

Previous History, — The patient is an unmarried man, and never 
suffered from any serious disease up to the date of his present illness. 
He has always been well dothed and fed, has never indulged in any 
alooholic excesses, and has for a considerable time before admission been 
a total abstainer. He has never been infected with syphilis. The 
patient is of Irish extraction, but has lived in Salford for the last eleven 
years. During the greater part of the time he has been in this country 
he was employed in a calico printing works; but being out of work 
about eight months ago, he obtained a temporary engagement in an 
india-rubber factory. In his new situation he was employed in the 
" ouring-room," where he inhaled the fumes given off from certain 
chemicals used in the process of manufacturing, and said to consist 
chiefly of bisulphide of carbon. After working for a few weeks in this 
place the patient suffered from a burning sensation in the hands and 
face, and these were also hot to the touch and of a red colour. He 
found, however, that when he put his hands in cold water they immedi- 
ately turned of a livid colour, and became cold and numb as if they 
were dead, or, as the patient at another time expressed it, " they looked 
just as if they had frost bitten." In consequence of the effect cold 
water had upon his hands, and to a less extent upon his &ce, he was 
obliged to wash himself in warm water. On getting home at night he 
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suffered from a fidgety and restless feeling which prevented him from 
being able to sit still for more than a few moments at a time. After 
working for a few weeks longer the patient experienced tingling sensations 
and numbness in his feet and hands, his legs began to feel heavy and 
feeble, and he noticed a considerable degree of weakness at both wrists. 
He continued, however, at his work for some weeks longer, but owing to 
the progressively increasing weakness of his limbs he was at last obliged 
to desist. The patient now rested for two or three weeks, and during 
this time made a rapid and, he believes, a complete recovery, and then 
returned to his old work in the *' curing-room.'' 

He wajB, however, not many weeks at work before he felt the old 
uncomfortable sensation in the hands and feet, while the weakness soon 
became much greater than it had previously been. He now experienced 
the greatest difficulty in walking, and could scarcely hold anything in 
his hands, which, besides being feeble, trembled a good deal, more 
especially when he attempted to grasp anything. 

The senses of sight and hearing remained unaffected, but everything 
seemed to smell of the vapours of the factory even when he was away 
from his work, and his food seemed either to be tasteless or to taste only 
of the gas. The patient loathed the sight of food ; he lost a stone in 
weight, and observed that the wasting of his legs and arms was out of 
all proportion to that of the rest of his body. On leaving his work in 
the evening he often walked like a drunken person, and talked a great 
deal of nonsense. He had at all times a stupid feeling, and his memory 
failed almost completely, while at night he was restless, and his sleep 
was disturbed by horrid dreams. In the morning he felt thoroughly 
miserable and depressed, and was glad to get back to his work, as 
inhaling the gas brought some relief, at first at least, to his feeling of 
wretchedness. The patient at last got so feeble that he could scarcely 
walk at all, and for the last four weeks he ceased to go to his work. He 
however, got a temporary engagement at a tarpaulin manufactory, but 
he soon found that he was unable to do the work owing to the weakness 
of his hand& 

Fretent CondUion, — The patient is a tall and fairly well nourished 
man, but the muscular masses of the extremities are considerably 
wasted, the emaciation being specially marked in the muscles of the 
legs and those of the forearms. When the forearms are held out 
horizontally in the prone position the patient experiences considerable 
difficulty in maintaining the hands extended on the forearms and the 
fingers at the metacarpo-phalangeal articulations, while the slightest 
pressure on the backs of the hands overoomes the contractions of the 
extensors and causes flexion at the wrist When he grasps any object 
the hand becomes bent forwards on the forearm, and the greater the 
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effort the patient makes to compress the object the more pronounced 
does the flexion at the wrist become, thus showing a predominance in 
the strength of the flexors over that of the extensors. The triceps 
muscle is flabby and wasted, and only acts feebly in extending the 
forearm against resistance. The supinator longus, the flexors of the 
arm, and the shoulder muscles are comparatively unaffected. 

The patient can only extend the small toes very feebly at the 
metatarso-phalangeal joints, and when he is sitting on a chair with 
his feet flat on the ground he is unable to raise the ball of either 
foot. When sitting on a table with the legs pendulous the toes drop 
so that the backs of the feet are almost in a line with the anterioi* 
surfaces of the legs, or only form very obtuse angles with them. On 
being seated on a chair the patient can with considerable effort extend 
the leg on the thigh and raise the heel from the ground, but the 
slightest pressure on the leg, the thigh being supported, causes flexion 
at the knee-joint. The patient can draw the knees together with con- 
siderable force by the action of the adductors of the thighs, but 
separation of them is only effected in a feeble manner by the abductors. 
Flexion of the leg on the thigh is performed with great power, but the 
patient experiences considerable difficulty in attaining the erect posture, 
having to assist himself with his arms either by holding some article of 
furniture, or by grasping his thighs and pushing up the trunk as is done 
in pseudo-hypertrophic paralysis, thus showing that the extensors of the 
body upon the thighs are feeble. 

On standing erect the patient maintains his feet about fourteen 
inches apart in order to widen his base, and on being got to place them 
side by side along their inner borders he sways slightly from side to 
side, and these swaying movements become greater when the eyes are 
closed, but he can still maintain the erect position, although with 
manifest effort 

The gait of the patient is the one which has been compared by 
Charcot to that of a high-stepping horse, and by Schulz to that of a 
dancing master. The chief peculiarity of this gait is caused by the fiEUSt 
that the muscles which produce dorsal flexion of the foot are paralysed. 
Let us suppose that the patient has advanced the right foot and planted 
it firmly on the ground. The abductors of the right thigh now contract, 
and the line of gravity is transferred to that side, so that it passes 
through the arch of the right foot, which is now the active one. The 
weight of the body having been removed from the left limb, which is 
now the pamve one, the heel is slightly elevated, so that the toes alone 
rest on the groimd, while there is the slightest possible flexion at the 
knee-joint, and a still less at the hip-joint In ordinary locomotion a 
slight dorsal flexion of the foot would now be produced, the toes of the 
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pasBive foot would thus be raised from the ground and the limb would 
swing forwards by its own weight without muscular action. The 
patient, however, is unable to produce dorsal flexion of the foot, and, 
consequently, compensatory movements have to be effected in order to 
clear the toes off the ground. These movements consist of an unusual 
degree of flexion of the thigh upon the trunk, and of the leg upon the 
thigh, which causes a shortening in the length of the whole limb. The 
heel of the passive foot becomes raised from the ground in direct propor- 
tion to the elevation of the knee-joint, by the flexion of the thigh on the 
body, but, owing to th6 paralysis of the anterior muscles of the foot, the 
toes continue to drop until their further depression is arrested by the 




anterior ligaments of the ankle-joint The consequence of the continued 
dropping of the toes while the heel is being elevated, is that an observer, 
standing behind the patient, sees more of the sole of the foot at each 
forward step than in ordinary locomotioUi and on standing laterally, 
notices the drop of the toes and the unusual elevation of the knee with 
each advancing step. 

When the patient is laid in bed the feet assume the position of a 
double ankle drop. The small toes are hyperextended to a very slight 
degree at the metatarso-phalangeal joints, and flexed at the phalangeal 
joints, but the big toe is flexed at both the metatarso-phalangeal and the 
phalangeal joints. The annexed drawing, kindly taken by my clinical 
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clerk, Mr. Marshall, from a case of alcoholic paralysis, accurately repre- 
sents the position of the toes and foot in this case, with the single excep- 
tion that the small toes were not quite so much hyperextended as they 
are represented in the figure. The patient can voluntarily extend, to a 
slight degree, the small toes at the metatarso-phalangeal joints, and can 
produce a little eversion of the foot, but he is quite unable to produce 
dorsal flexion at the ankle joint, extension of the big toe, or inversion of 
the foot on either side. These observations show that a slight degree of 
motor power remains in the long extensors of the toes and the peroneal 
groupe, but that the extensors of the big toe and the tibialis anticus are 
completely paralysed. The consequence of this distribution of the 
paralysis is that the sole of the foot is not only directed backwards 
towards the plane of the bed, owing to paralysis of the muscles causing 
dorsal flexion of the foot, but that it also has a slight inclination out- 
wards, or is somewhat everted, because the peroneal muscles have still 
retained some degree of motor power, while the tibialis anticus is com- 
pletely paralysed. 

The paralysed nerves and muscles react to a moderate strength of 
the faradic current, and, indeed, it can hardly be said that the faradio 
contractility is even lowered. The extensors of the toes on the right 
side give a minimum contraction on cathodal closure to 20 cells and on 
anodal closure to 15 cells, and on the left on both cathodal and anodal 
closure to 20 cells Leclanch^. In the extensors of the thigh and those 
of the forearm anodal closing contraction is equal to or greater than 
cathodal closing contraction. The reflex of the sole is absent, but the 
other cutaneous reflexes are normal. The patellar tendon reactions are 
absent. 

The patient complains of a feeling of numbness and tingling in his 
toes and feet and in the tips of his fingers, but the sensations of pain, 
touch, and temperature are found to be normal, or nearly so, to objective 
examination. Pinching of the skin over the external aspects of the legs 
appears to cause an unusual degree of pain, but there is no undue sensi- 
tiveness of the muscles on palpation. The patient complains that he 
has no proper taste for his food, but he readily identifies salt and sugar 
when placed on his tongue. He also says that his smell is blunted, but 
he recognises camphor when a piece is applied to his nostrils. The 
sense of hearing is normal 

May 27. — ^The condition of vision was examined by Dr. Little this 
morning, and he reports as follows : <' The patient does not complain of 
any defect of vision. The acuteness of vision is normal in both eyes, 
and the fundi are apparently healthy. The perimetric chart, on p. 188, 
of the field of vision for the right eye shows a considerable restriction 
for all colours. A general examination of the left eye shows that it is 



similarly affected." Id the chart the dark lines repreaeat vision for 
white, blue, red, green, in their order, from without inwards. 

Beyond the mnsoular wasting, no trofMe changes are noted. The 
hands, when warm, are reddiab, and are moiat and clammy to the touch, 
bat when placed in oold water they immediately assume a livid colour, 
and become cold, looking just as if they had been Irost-bitten, or in the 
early stage of Reynaud's symmetrioal gangrene. The patient lost all 
sexual desire a few weeks after he began work in the curing-room, and 
even at the present time he never has any erections. The loaa of this 
function was not preceded by a stage of seiual excitement No marked 




psychical symptoms have been observed, although the patient complains 
very muoh of loaa of memory. 

The treatment adopted consisted of rest, good nourishment, massage, 
and galvanism. A tonic mixture was prescribed, with the view of aiding 
digestion. 

During a residence of a month in the Royal Infirmary the patient 
improved connderably, but he was still unable to produce dorsal flexion 
of the feet, and the patellar tendon reactions remained absent. He waa 
DOW sent to the Convalescent Hospital at Cheadle, and six weeks aftei<- 
wards he appeared as an out-patient at the Infirmary, when scarcely a 
trace of the previous paralysis oould be detected. The patellar tendon 
reaction! had reappeared, but were still sluggish, and dorsal flexions of 
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•i^e het\ although capable of being effected, were not produced with 
normal strength. 

The patient soon afterwards disappeared from observation. He was, 
however, again examined by Dr. Little,* in May, 1887, and the fields in 
both eyes were then found quite normal. 

OajSS II. — P. S., aged 36, was admitted to the Manchester Royal 
Infirmairy, under the care of Dr. Ross, on May 12th, 1886. 

Previous History, — The patient is of Irish extraction, but he has 
lived in Pendleton for the last twenty-four years. He is a moulder, and 
was always engaged at his own trade until work was scarce at the begin- 
ning of last winter, and up to that time he enjoyed good health, never 
being laid up for a day with any kind of illness. The patient had 
always been well fed and clothed, and although he is not a total 
abstainer, he has never indulged in alcoholic excess, and was not a heavy 
smoker. He has been married eight years, and has one child, who is 
living and healthy. His wife never had miscarriages or still-bom chil- 
dren, and there is nothing in his history pointing to syphilis. About 
nine months ago, being out of work, he obtained employment in an 
india-rubber factory, and worked in the " curing-room,'' where he was 
exposed to fumes supposed to be bisulphide of carbon gas. He worked 
for three months in this place before he felt any ill effects &om the gas, 
but at the end of this time his appetite completely failed, his food 
tasted of the gas, and everything about him seemed to smell of it. He 
soon found himself unable to read, the letters seeming to run into one 
another. He also became deaf on the left ear, but he thinks his right 
was not at any time much affected. His lower limbs now felt heavy, 
and he became so feeble in a short time that he could scarcely walk, and 
occasionally fell down. About the same time he experienced tingling 
sensations and numbness of his hands j they also began to tremble, and 
his grasp was so weak that he could scarcely hold anything. He also 
experienced similar tingling sensations in the toes, and his feet felt so 
numb and dead that it seemed to him as if he were treading on something 
soft instead of on solid groimd, and walking, at all times somewhat 
uncertain, became specially insecure in the dark or on dosing his eyes. 
His sexual appetite failed entirely after working for a few weeks in the 
*' curing-room," and this loss was not preceded by a stage of undue 
excitement. On putting his hands in cold water they immediately 
became numb and white as if they were frost-bitten. 

It is difficult to ascertain from the patient's description whether he 
suffered from genuine cramp in the legs or from pains shooting along the 
coarse of the nerves, or from both of these disorders. He suffered at 

* utile (Dr. D.). "Tonic unblyopta— bUulphlde of carbon.*'— (>pA(AaZmoIoiKcaZ TVanjactiofu, 
YoL VII., London, 1887, p. 74. 
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least from some kind of pains in the lower extremities which caused 
him on going to bed to wish for a frequent change of the position of his 
legs, and greatly disturbed his rest, while the snatches of sleep he 
obtained were disturbed bj horrid dreams, in which he fancied himself 
surrounded by cats and other animal& In the morning he got up 
drowsy and unrefreshed, and suffering from an intense headache, chiefly 
limited to a spot in the forehead and bteween the eyes, which lasted with 
more or less intensity throughout most of the day. He was, indeed, 
so utterly miserable and mentally depressed on getting up that he wished 
himself dead, and at the same time had a longing to get back to his 
work, as he found by experience that the inhalation of the fumes would 
bring temporary relief to his sufierings. After breathing the gas for a 
short time his mental depression gave place to a joyous feeling which 
was but short lived, being replaced in the afternoon by an indescribable 
feeling of apathy and wretchedness. The patient's memory failed very 
much, his recollection of recent events being specially defective. 

He sometimes found himself talking nonsense while at his work, and 
he occasionally fancied that he was surrounded by cats, but he does not 
think that in this respect he was affected to anything like the same 
degree as some of his fellow workmen. He says that some of the 
workmen when under the effects of the gas become very loquacious, and 
at other times talk a great deal of nonsense. One man on coming to 
his work in the morning told his comrades that he was in Liverpool the 
previous night, a statement which could not possibly have been trua 
Another workman, apparently to escape from some imaginary danger, 
jumped through a window, ran across an open court, and having crept 
under a joiner's bench, tried to hide by covering himself with shavings. 
One or two of the workmen have gone quite mad, and have been sent to 
a lunatic asylum. 

Present Condition. — When the patient is seated on a chair, with his 
feet flat on the ground, he is unable to raise his toes off the ground by 
dorsal flexion of the feet He has sufficient strength to extend the 1^ 
on the thigh, and to raise the heel off the ground, but the slightest 
pressure on the front of the leg suffices to cause flexion at the knee-joint 
when the thigh is supported. When the forearms are held out horizon- 
tally, the hands being in the prone position, the patient can, with much 
effort, maintain the hands extended upon the forearms and the fingers 
extended upon the hands, but the slightest pressure on the backs 
of the hands causes flexion at the wrists, and on the backs of the fingers 
flexion at the metacarpo-phalangeal joints. When the patient is laid on 
his back in bed there is double ankle drop ; the big toe is flexed into 
the sole at both joints, but the small toes are slightly hyperextended at 
the metatarsal-phalangeal an4 flexed at the phalangeal joints. It is, 
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indeed, unnecessary to describe in detail the distribution of the paralysis 
in the case of P. S., inasmuch as it corresponds in almost every particular 
to that observed in the case of J. N., just reported, the gait of the former 
being also so like that of the latter, as to make a separate description 
superfluous. When the patient stands with his feet approxima4;ed, and 
with closed eyes, he sways from side to side and maintains the erect 
posture with manifest efifort 

The following reactions were obtained in the affected nerves and 
muscles to electrical examination : — The faradic irritability was dimin- 
ished in the extensors of the forearm, and in those of the legs and 
thighs, as well as in the nerves which supply these muscles, but all the 
nerves and muscles reacted to a moderately strong current 

The following reactions to the galvanic current were obtained : — 

Extensors of left forearm — KSc.=20 ASa = 15 Cells Leclanch^. 

„ „ K0c. = 40 AOc. = 80 „ „ 

Extensors of right forearm — KSc. = 15 ASc. = 15,, „ 

„ „ KOc = 80 AOa=80 „ „ 

Extensors of toes: left— KSc. = 20 ASc. = 10 „ „ 

KOo. = 45 AOc. = 85 



Extensors of toes: right— KSc = 20 A.Sc. = 20 „ „ 

„ „ KOc. = 35 AOa = 30 „ „ 

The patient complained of numbness and tingling of the hands and 
feet, and there was a slight diminution of the sense of pain, as tested by 
pricking and of touch, as tested by several points, in the outer aspects 
of both legs and feet, but the sense of temperature did not appear to be 
affected. The various forms of cutaneous sensibility were found to be 
normal in the remaining parts of the body. Moderate compression of 
the affected muscles did not cause pain. On being asked to touch, with 
closed eyes, his nose, with the tip of his index finger, he touched some- 
what wide of the mark at first, but effected the movement accurately 
with a little practice. The reflex of the sole was absent, but the cremas- 
teric and other cutaneous reflexes appeared to be normal The patellar- 
tendon reactions were absent 

The patient is able to distinguish salt, sugar, and quinine, when 
placed upon the tongue, and he also recognises camphor when applied to 
his nostrils, but he says that both of these senses are much blunted, and 
that everything seems to taste or smell of the gas. He hears the ticking 
of a watch on the right side when it is two feet from the ear, but 
not on the left side until contact is made. There is no undue 
collection of wax in the external meatus, and no discoverable disease in 
the tympanic membrane or external ear. 

During the patient's residence in the Infirmary he improved consi- 
derably. The patellar-tendon reactions reappeared, but were still 
sluggish. The extensors of the forearms acquired a considerable degree 
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of motor power, but the muscles which produce dorsal flexion of the feet 
still remained comparatively paralysed, and the gait of the patient 
presents a high-stepping action which is so characteristic of paralysis 
of these muscles. The treatment prescribed was the same as in the 
case of J. N. 

ThQ pupils are dilated, but contract readily to light and to accommo- 
dation. The patient says that he cannot read because all the letters ran 
into one another. His colour vision is defective ; purple he calls white, 
and is unable to distinguish red from blue. 

The patient's hands look as if they were frost-bitten, when dipped in 
cold water, but besides the wasting of the muscles there are no trophic 
disorders. No decided psychical disturbances are apparent, although 
the patient is morose and discontented, and says that his memory is 
still very defective. 

May 27th. The patient was sent to Dr. Little to-day for examination, 
and the following report of the state of his vision was obtained : — 

" Sight failing for about six months. Vision of right eye is equal 
to 18, and of left to 16 Jaeger. Refraction shows a slight degree of 
hypermetropia. An ophthalmoscopic examination showed that the right 
optic disc is distinctly pale but clear, while the left is pale with a faint 
haze at some poiuts in the margin. The fundus of each eye Is healthy 
in other respects. The field of vision is much contracted in each eye 
for white and blue, while red and green are absent The annexed 
perimetric tracing represents the field of vision for the different colours 
in the right eye. (See page 193.) 

After a month's residence in the Infirmary the patient was discharged 
improved. Dr. Little,^ who examined him again in June, 1887, gives 
the following report of his condition : — ** He had almost completely 
recovered his health and sight Vision in each eye was equal to f^, the 
optic discs were pale but clean, the large retinal vessels were narrow, 
perception for all colours was normal, and the fields for all colours were 
also normal." 

Having put these cases of paralysis from the inhalation of bisulphide 
of carbon on record, it is not my intention to enter, at present at leatft, 
upon a general consideration of the subject It will suffice to say that 
this form of paralysis belongs to the group which is caused by various 
toxic agents, such as alcohol, lead, arsenic, and certain animal poisons 
like that of diphtheria. The tendency of pathologists at present is to 
regard all the diseases comprised in this group as being caused by a 
neuritis of the peripheral nerves, and the group has consequently been 
named progressive multiple neuritis, or poiyneuritU multipUx. From 
the resemblance which several of the symptoms of these cases — such as 

• Little (Dr. D.). Loe. clt., p. 74, 
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the senBOTj disorders, the absence of the patellar tendon reactions, and 
the gait — bear to those observed in locomotor ataxia, these diseases have 
also been named paeudo4abet, a term which is badly chosen, and ought 
on every ground to be rejected. Locomotor ataxia is only exceptionally 
attended by any paralysis, and the high-stepping gait of progresBiTe 
multiple neuritis could only be mistaken for the disorderly and thump- 
ing gait of ataxia by very careless obserrerB, 

The paralysis which results from the prolonged inhalation of bisul 
phide of carbon resembles alcoholic paralysis more than it does any other 
form of progressive multiple neuritia One of the most characteristic 
fteturea of alcoholic paralysis is, however, an intense hypenesthesia of the 
affected muscles, which makes the slightest pressure of them almost 




insupportable to the patient, and this symptom was entirely absent in 
the oases just described. The amblyopia and loss of colour vision, 
which was present in a marked degree in Case II., ia absent in 
alcoholic paralysis, unless it be complicated by tobacco amblyopia. 

Inhalation of the fumes of bisulphide of carbon sometimes gives rise 
to acute symptoms closely resembling those of acute alcoholism. The 
similarity of the symptoms in the workman described by P. S. as 
jumping through the window and hiding under the shavings to the 
symptoms of delirium tremens, ia unmistakable. It also gives rise 
oocasionally to various hysterical symptoms.* 

■ MiHa (P.^ "SuUun d« ouboua et byiWrie."— fsU. rt ilim. dt la Sae. Mid dm BSp. ik 
1M|,1US. 

13 
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The symptoms in the cases just recorded are so typical of the effects 
produced by exposure to the fumes of bisulphide of carbon in india- 
rubber factories that no useful purpose will be served by entering upon 
a detailed analysis of the cases reported by other authors, but a full 
reference to the literature of the subject is appended. 
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Fuchs (Ernest). "A case of amblyopia with slight neuritis, followed by pallor of 
the discs, caused by the vapour of bisulphide of carbon and chloride of sulphur ; 
severe nervous depression, emadation, and muscular wasting." — Trcmsactiom of 
the Ophthalmological Society of the United Kingdom, Vol. V., 1886, p. 152. 

Leval-Picquechef (Dr. L.) "Des Pseudo-Tabes." Lille, 1885, p. 61. 

Mendel (E.). '^Gesells. f. Psychiatric und Nervenkrank. in Berlin." — Neurolog 
CentralUatt, Jahrg. V. Leipzig, 1886, p. 859. 

Edge (Dr. A. M.). "Remarks on a case of peripheral neuritis, caused by the inhala- 
tion of bisulphide of carbon." — T?ie Lancet, Dec., 1889. 

Maasa (Hugo). "Schwefelkohlenstoffvergiftung." — Inaug. Diis., Berlin, 1889. 

(d) The Paralysis of Poisoning by Naphtha. 

The notes of the following case were taken by my clinical clerk, Mr. 
H. Part. 

N. B., aged 44 years, entered the Royal Infirmary under the care of 
Dr. Ross on January 8th, 1890. 

The patient states that he has always been a very strong and healthy 
man up till about three or four years ago, when he had an attack of 
inflammation of the lungs, and was then an in-patient in the Infirmary, 
under Dr. Morgan, fie says that he has not been quite free from pain 
in the side since that time. For the last eight years he has worked in 
an india-rubber factory, and he has been much exposed to the smell of 
naphtha, and the nature of his work obliged him to immerse his hands 
and arms frequently in pure naphtha. He was also exposed to the fumes 
of bi-sulphide of carbon, but he did not work in the *' curing room," and 
he attributes his symptoms to the naphtha and not to the carbon com- 
pound. The patient admits that he drank heavily at one time, but has 
been very abstemious in this respect for the last six months. He has for 
a long time suffered from numbness and coldness of the hands and feet, 
and been troubled from time to time by cramps of the calves of the legs 
and thighs on going to bed. He has occasionally had attacks of retching 
and sickness in the morning, which were especially severe after he had 
been drinking freely. The patient says he has felt for a long time very 
drowsy whilst at work, and on getting home he would fall asleep by the 
fire, but on getting to bed he became very wakeful again, and the little 
sleep he got during the night was disturbed by horrid dreams. He felt 
very miserable and depressed in spirits every morning, but after being 
at work for two or three hours his spirits revived and he felt comfortable 
and happy until the afternoon, when he became very drowsy and often fell 
asleep whilst standing at work. As soon as he got home he fell asleep 
in his chair, but only to wake soon and to find himself quite unable to 
sleep at night. For the last two or three months he has been troubled when 
in bed at night with seeing images and visions. These took at first the 
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form of stars and balls of fire floating in a halo of light, but after a time he 
began to see the faces and figures of persons he knew or read about He 
saw, for example, " Jack the Ripper,'' and he now gives a very minute and 
vivid description of his appearance. At a later period he began to see 
rats running about his bed, and on one occasion he counted 60 of them 
in a row. He has also been exceedingly irritable and quarrelsome at 
home, and nobody could do anything to please him. He got suspicious 
of his wife and thought she would do nothing to help him. On one 
occasion he struck her, and he would have killed her many a time if he 
" got the chanca" His family history is good, and no constitutional taint 
of any kind can be discovered. About a month ago he was seized with a 
troublesome cough and a sharp cutting pain in his left side, which was 
worse on breathing and on exertion, and was very severe during attacks 
of coughing. After trying various household remedies, without effect, 
he became an out-patient at the Infirmary, and was subsequently 
admitted as an in-patient. 

Present Condition, — The patient is a well-nourished and muscular 
man of medium height He complains of a stitch in the left side of his 
chest, which is aggravated on deep inspiration. He is also troubled with 
a cough, and expectorates a considerable quantity of a thin frothy 
sputum. The chest is barrel-shaped, and hyper-resonant on percussion, 
but the difference in its circumference on a level with the nipples during 
maximum inspiration and maximum expiration is 2^ inches. On stetho- 
scopic examination a few scattered rhonchi are heard all over both sides 
of the chest, and a friction sound is heard on the left side in mid-axillary 
line, about the level of the eighth rib. There is no dulness over the left 
side of the chest, and the vocal fremitus is not perceptibly diminished, 
as compared with corresponding parts of the opposite side. The heart 
is well covered by hyper-resonant lung, and the area of deep dulness is 
not easily made out, but it is not appreciably enlarged. The heart 
sounds are normal, anH are free from murmur. A slight degree of 
capillary pulsation can be elicited on scratching the forehead. The 
pulse is 82 per minute, regular, and of fair strength. There is a slight 
evening elevation of temperatura The urine is acid, specific gravity 1,022, 
and free from sugar and albumen. The knee-jerks are absent, and 
although the patient can perform all the movements of the lower 
extremities as he lies in bed, they are found to be feeble when tested 
by apposing actions. His grasp is feeble, and he is unable to approxi- 
mate the tips of the little fingers and thumbs without flexion of the 
distal phalanges of the thumbs. There are no manifest distortions of 
the feet or big toes, and the gait, although feeble and uncertain, is 
not high-stepping. The patient complains of some numbness of the 
fingers and toee, and the calves of the legs are now tender to pressure, 
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but there are no sensory disorders to objective examination. The 
plantar and cremasteric reflexes are sluggish, but the abdominal and 
epigastric reflexes are normal. The pupils are somewhat dilated, but 
react to light and accommodation, and there are no disorders of the 
ocular movements. There is no restriction of the fields of vision ; 
colour vision is good, and the optic discs are found to be normal on 
ophthalmoscopic examination. 

Jan. 25. — Since admission the patient has slept well at night, and his 
cough has nearly ceased, while the pain in his side has all but disappeared. 
The patellar tendon reactions are still absent He was now discharged. 

In this case the paralysis was not very pronounced, but taking the 
general weakness of the extremities, the inability to perform accurately 
special movements of the fingers, the loss of the patellar tendon reactions, 
and, above all, the characteristic psychical disorders, there can be no 
question that the patient was suflering from some form of peripheral 
neuritis. At the same time, the confession of the patient, that he was 
in the habit of taking large quantities of alcoholic stimulants, renders it 
difficult to determine how much of the symptoms is to be attributed to 
alcohol and how much to the poisons to which he was exposed while 
at his work. That the latter poisons, however, were chiefly to blame, 
was made highly probable by the statements of a fellow-workman of 
N. R, who, by a singular coincidence, happened to occupy the next bed 
to him. The second patient was a young man of about twenty years of 
age, of fairly healthy appearance, who was suffering from a slight attack 
of bronchitis. He had also numbness of the extremities, absence of the 
patellar tendon reactions, and other indications of a slight degree of 
multiple neuritis, but I regret to say that the notes of his case have been 
mislaid. On listening to N. B., as he was describing his miserable and 
sleepy condition while at work, the second patient said : '' I worked in 
the same room with this man, and that is exactly how I used to feel." 
He then described to us how depressed and miserable he felt in the 
morning, and how, as he got to his work, he soon became comfortable and 
happy, until the afternoon, when he became drowsy and apathetic. He 
abo was sleepless at night, but his hallucinations never got beyond the 
stage of seeing balls of fire, and occasionally faces. The statements of 
the second patient possess all the more value because he was a total 
abstainer from alcohol. Supposing, then, we assume, that the symptoms 
in these two cases were caused not by alcohol, but by the poisons to 
which they were exposed while at work, now comes the question as to 
whether the naphtha or the bi-sulphide of carbon is to blame. These 
men were unanimous in attributing their symptoms to naphtha. They 
were quite aware of the dangers of bi-sulphide of carbon, but they said 
that they were not much exposed to it, as they did not work in the 
* oaring room." 
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(t) Thb Paralysis of Poisoning bt Di-nitro-benzolb. 

A NEW explosive compound, introduced under the name of *' roburite," 
has recently been used for blasting purposes in mines, and essentially 
the same agent appears to be sold under the name of " sicherheit."* 
According to Professor Dixon,| roburite is an intimate mixture of 
di-nitro-benzene, chloro-nitro-benzene, and ammonium nitrate. It was 
soon discovered that the workmen engaged in handling and exploding 
it suffered from great weakness and a remarkable deterioration of the 
general health.j: I am indebted for an opportunity of examining several 
cases of poisoning by this agent to Mr. Berry, sui^on, of Pendlebury, 
and for the notes of the cases to Mr. A. E. Berry, at that time acting as 
one of my clinical clerks. 

Com 1, — G. G., aged 42 years, sought Mr. Berry's advice on 
February 28th, 1889. He has worked in the same mine for many years, 
and has always enjoyed excellent health up to the commencement of his 
present illness. He has always been a temperate man, and has been, of 
late, a total abstainer. About five months ago he began to use " roburite,*' 
and soon afterwards his eyes and face felt to '* smart." He next felt a 
pain under his right shoulder blade, and he suffered from severe head- 
aches, which were at times situate in the forehead and temples, and at 
other times in the back of his head. Two months after he had begun 
the use of this agent he complained of numbness of his finger tips and 
of his toes, and when he sat down his fingers and toes *' would go to 
sleep.'' Soon afterwards he began to suffer from shortness of breath 
and attacks of palpitation, these symptoms being especially troublesome 
when he exerted himself, as in ascending a hill or a stair. During the 
last few weeks he has suffered from shooting pains in the lower extremi- 
ties, which were accompanied by muscular twitchings; he lost all 
** spring" in walking, his grasp became feeble, and his legs felt heavy 
and weak. He also felt drowsy and apathetic, and his eyes felt so weak 
that he had to ** blink'' on entering a lighted room, although the acute- 
ness of vision or his perception of colour did not seem to be impaired. 
He found that he had lost about 141bs. in. weight His urine was so 
high coloured that his wife several times remarked that she thought he 
must have been passing blood. The patient states that he has never 
handled the powder. 

Frutni CondiliofL — The patient is a strong well-built man, but hia 
face looks intensely pallid, while his lips are of a bright blue tint, and 

* Sykes (W.) and Twigg (F Graham). "Case of poisoning by new ' aiohertieit * exploaiTe."— 
The Lancet, VoL II., 1889, p. 127; and Knight (Henry John), "Poisoning by 'aicherheit* ox- 
plodve.**— 7%e lancet. Vol. II., 1889, p. 244. 

t See r^ LemeeU Vol. L, 1889, p. 1100. 

t See White (R. Pro88er)L "The toxic effects of nitrobenj5ole."~rA< Practitionert VoL XLIL 
London, 1889, p. 14. 
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quite dififerent from the dusky blue colour met with in mitral disease and 
chronic bronchitis. The oonjunctivse have a slight icteric tint The patient 
complains of drowsiness, general feebleness, and a great indisposition to 
exert himself. His fingers and toes feel numb, and at times " go to sleep," 
while on the slightest exposure his fingers become white, bloodless, and 
cold, and feel as if they were dead. He has consequently a great dread 
of touching any cold object, and always washes in warm water. He also 
suffers greatly from cold feet There are no marked disorders of cutaneous 
sensibility to objective examination. The patient's grasp is much feebler 
than that of a healthy man, especially than that of a man habituated to 
heavy manual worL The spaces between the metacarpal bones are dis- 
tinctly grooved over the back of the hands, and the abductor indiois, and 
the muscles of the thenar and hypothenar eminences in both hands are 
8oft| flabby, and distinctly wasted. The patient cannot, without consider- 
able effort, bring the tip of the thumb of the left hand into contact with 
the tip of the index finger, and still greater difficulty is experienced in 
bringing the tip of the thumb into contact with the tip of the little 
finger. He is also unable to flex the thumb strongly into the palm 
without flexing it at the phalangeal joint. The power of adduoting the 
thumb is also feeble. The movements of the right hand are similarly 
affected, but all the tests could not be applied, because of the loss of 
his right index finger. 

The patient seems to have lost all elasticity and spring in walking, but 
the toe of the advancing foot does not manifestly drop. When the 
patient sits on a chair, and places his uncovered feet flat on the ground, 
he is able to produce dorsal flexion so as to raise the toes and ball of 
either foot from the ground, and when the whole foot is raised from the 
ground there is no distinct ankle-drop. The big toe of the right foot, 
however, is slightly flexed into the sole at both the metatarso-phalangeal 
and phalangeal joint, and the patient experiences greater difficulty in 
raising it from the ground than he does with the corresponding toe of 
the left foot The patient still complains of twitchings of the lower extre- 
mities, which occur chiefly when he is laid in bed at night The patellar- 
tendon reactions are absent on both side& The reflex of the sole is 
normal, but the cremastric reflex appears to be absent, and the patient 
states that for the last month he has lost all sexual desire. The 
special senses are not perceptibly affected to objective examination. The 
field of vision is not restricted on either side, and the perception of 
colour is good. The patient, however, states that he is subject 
to attacks of total blindness, which come on when he directs his eyes 
upwards. He states that these attacks usually come on when he combs 
his hair. The mirror in which he looks is hung above the level of his 
eyes, and when he is engaged in combing a film comes over his eyes, and 



200 

he is soon totally blind ; he now bends his head forward and downwards, 
and his sight almost immediately returns. 

The urine is high coloured, and, on cooling, deposits a large quantity 
of urates, the sediment being of a dark pink colour. Traces of biliary 
colouring matter are found in it by means of the usual tests. 

On the blood being examined by means of the spectroscope, it was 
found that the two bands to the violet side of D line were not reduced 
to one, on the addition of ammonium sulphide, so quickly as in the blood 
of a healthy man, obtained for comparison. 

April 3. — G. G. visited the Infirmary to-day. He is consider- 
ably improved in general health. The patellar-tendon reactions are 
still absent, and there are slight indications of paralysis of the small 
muscles of the hands and feet, but his face has lost, much of its pallor, 
and the blue tint has nearly disappeared from his lip& He expresses 
himself as feeling much stronger and better in health than he was when 
last examined. 

Case 2, — K S., aged 51 years, came under Mr. Berry's care at the 
beginning of March, 1889. The following report was taken March 4th: 
The patient always enjoyed excellent health until he began the use of 
<*roburite." About four months ago he worked for three weeks in a 
mine where ^^roburite" was used, but he only suffered at that time 
from some headache. Three weeks before he came under observation 
he began to use "roburite'' again, and after being at work for nine 
days he complained of dizziness, and felt feeble in his lower extremities. 
He now felt a constriction across the chest, and suffered from palpitation 
and shortness of breath on exertion. His face felt to smart a few days 
after he began to use this agent, and soon he suffered from griping pains 
in the abdomen, and these were followed by loathing of food, nausea, 
and vomiting. He complained of numbness and tingling of his finger 
tips, noises in the ears, and dimness of vision, with dark specks floating 
before his eyes. At the end of three weeks from beginning to work 
with *' roburite," he suffered very much from nausea and vomiting, and 
felt so weak that he could scarcely walk home. He now desisted from 
work, but, although the vomiting ceased, he felt drowsy and apathetio 
still, and his lower extremities seemed to become gradually weaker, so 
that now he felt unable to walk more than a few hundred yards on level 
ground without feeling greatly fatigued. The patient states that he 
never handled the powder. In opening the cartridges some of the 
powder might get on the fingers, but he was always careful to wash his 
hands immediately. 

Present Condition, — The patient is strongly built, but he looks ill and 
feeble. His fa£e is very pallid, and his lips have a bright blue ooloor. 
A soft systolic murmur, having its maximum intensity over the pulmonary 
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area, and a continuous humming murmur over the jugulars in the neck 
are audible. He complains of great drowsiness and general weakness. 
His fingers tingle, and become pale and numb on the slightest exposure 
to cold. The grasp of either hand is very feeble, and he experiences 
some difficulty in bringing the point of the thumb into apposition with 
the tips of the other fingers, and in performing other special movements. 
The patient has lost all spring in walking, and has difficulty in standing 
on his toes, but there is no ankle drop and no flexion of either of the big 
toes into the sole either at the phalangeal or metatarso-phalangeal joints. 
The patellar-tendon reaction is lively, probably exaggerated, on the right, 
and elicited with difficulty on the left side. All the muscles react to a 
moderate faradic current, but the electric sensibility is diminished on 
the whole of the right as compared with the left half of the body. 
There are no other disorders of sensibility to objective examination, and 
no affection of the special senses. The urine is high coloured, and con- 
tains a large sediment of dark-coloured urates and biliary pigment, but 
no haemoglobin. 

March 18. — The patient has gradually improved in health, and all 
the symptoms are now less marked than they were when he was first 
examined. 

Cote 3, — E. J,, aged 46 years, came under observation on February 
28th, 1889, when the following notes were taken. The patient is a 
powerfully built man, and he states that he has never suffered from any 
illness until about four or five months ago, when he began to use 
"roburite." Three weeks after he began the use of this agent, he 
suffered from headache, throbbing in character, and situate in the fore- 
head and temples. He soon suffered from shortness of breath on 
exertion, and palpitation, but it is not until about a month ago that he, 
himself, and his friends noticed the pallor of his face, and the blue colour 
of his lips. He now lost his appetite, and suffered from constant nausea 
and occasional attacks of vomiting, and his sight had become dim. He 
does not seem to have noticed much numbness and tingling of his finger- 
tips, but he had shooting pains passing down the outside of his legs, and, 
at times, his lower extremities became suddenly so weak that he had 
to desist from work for some hours, and a few days ago, the weakness 
became so great and persistent that he left off work altogether. He 
states emphatically that he never handled the powder. The cartridge 
has, however, to be opened, and it is hardly possible to avoid getting 
some of it on the hands. 

Present CondUum, — The patient's face is intensely pallid, and his lips 
are of a bright blue colour, but he is not emaciated, and he has all the 
appearances of having been a powerful man. He complains of apathy, 
great drowsiness, loss of memory, and a feeling of great weakness. A 
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huraming murmur is heard over the large veins in the neck, and a soft 
systolic murmur is audible over the heart, having its maximum 
intensity in the pulmonary area. The patient's hands are moist and 
clammy, and become very cold on the slightest exposura The spaces 
between the metacarpal bones are slightly grooved on the backs of the 
hands, but the thenar and hypothenar eminences are not perceptibly 
wasted, although they /eel soft and flabby when handled. The patient 
has some difficulty in performing the special movements generally used 
to test the strength of the small muscles of the hand. The extensors of 
the fingers and wrist do not app>ear to be relatively weaker than the 
flexors of the forearm, although both groups of muscles are very feeble, - 
especially when it is considered that the patient has been inured to 
heavy manual labour. The patient complains of great weakness of his 
lower extremities, but there is no manifest ankle-drop, and there is no 
distortion of the toes. The patellar-tendon reactions are very lively on 
both sides. There is a slight degree of comparative aneesthesia of the 
whole of the right half of the body, but about three inches below the inferior 
angle of the scapula of that side there is a pat<)h of skin which is much 
more sensitive to the prick of a pin than the skin of the opposite side. 
The urine is high coloured, and deposits a quantity of dark-pink urates 
on cooling, but it does not give the reaction of blood to the guaiacum 
test. 

March 16. — The patient is still ansemio, and complains of drowsi- 
ness, firontal headache, palpitation, and shortness of breath on exertion, 
but his appetite has improved, and he feels stronger than he did. 

Cau 4, — L. J., aged 28 years, came under the care of Mr. Berry 
about the end of February. The patient states that he had always 
enjoyed good health up to about four months ago, when he began the 
use of *' roburite.'' Soon after he began to use this agent his eyes and 
face felt to smart, but he disregarded this feeling, and it is only about a 
month ago that he became convinced that his health was being seriously 
impaired by it He now complained of tightness across the chest, and 
difficulty of breathing on the slightest exertion, and soon after he 
suffered from numbness and tingling of the fingers and toes, and from 
shooting pains in his lower extremities. The patient now became pro- 
gressively weaker, until at last he could scarcely walk home, and was 
obliged to desist from work. The patient never handled the powder, 
and never even opened a cartridge. 

Present Condition. — The patient is a well-built and muscular man, 
but his face is very pale, and his lips are of a bright blue colour. A 
soft systolic murmur is heard over the heart, and a continuous humming 
sound over the large veins of the neck. His hands and fingers are numb 
and feel to tingle, and he suffers much, and for the first time in his life^ 
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from cold feet His grasp is fairly good, but much feebler than the grasp 
of one habituated to heavy manual work might be expected to be. The 
signs of wasting of the small muscles of the hand, and of a difficulty in 
performing special movements of the fiugers are only present in a slight 
degree. The patient states that he has lost his spring in walking and in 
ascending a stair, but there are no definite signs of special paralysis of the 
muscles of the legs or of the small muscles of the feet;. There are no sensory 
disturbances to objective examination. The patellar-tendon reactions 
are so lively that they must be regarded as being exaggerated. The 
patient finds that on the slightest exertion his body becomes bathed in a 
profuse perspiration. He feels drowsy, and disinclined to exert himself, 
but there is no appreciable loss of memory. 

Ccue 5. — J. L., aged 28 years, came under observation about the end 
of February. He has always been a strong and healthy man until he 
oommenced the use of '* roburite '' three months ago. Soon afterwards 
he felt his face to smart, and his eyes overflowed readily with tears, and 
he had to ** blink" frequently when he entered a lighted room. Two 
months ago he began to sufier from pains in the back of the head and 
over the temples, and complained of noises in the ears and dimness of 
vision. He was much troubled with numbness and sensations of '' pins 
and needles" in his fingers, and he found that when he rested his left 
arm for a short time on a table, the third and fourth fingers would 
become as if they were dead. For the last few weeks he was troubled 
with shortness of breath and palpitation on exertion, and at last he 
became so weak that he felt himself unable to work any longer. He felt 
a great disinclination to exert himself, and was so drowsy that he often 
fell asleep over his breakfast, and had to be aroused by his companions. 
The patient states that he never saw the powder, and he certainly 
never handled it. 

Present Condition, — This patient is a well-built and muscular man, 
but he has the pale face and blue lips which is so characteristic of all 
these oases. The pulse beats 100 in the minute, and the action of the 
heart is excited, but no murmur is audible. He complains of numbness 
and tingling of his fingers and toes, but there are no sensory disorders 
to objective examination. His eyes are very sensitive to light, so that 
he knits his brows and half closes his eyelids when he stands opposite a 
window. The patient's grasp is by no means so strong as might be 
expected ^m one of his occupation, and he soon tires of walking, but 
there are no decided signs of special paralysis or wasting of the muscles 
of the hands or feet. The patellar-tendon reactions are normal. The 
patient feels drowsy and apathetic. 

March 18th. — ^The patient presented himself for examination to-day. 
He is still pale and weak, but is much improved in health and general 
appearance since the date of the last report 



204 

Case 6. — B. B., aged 45 years, a collier, states that he had always 
been a strong and healthy man until he began the use of "roburite" early 
in February this year. 

The patient states that soon after he began the use of this agent he 
noticed that " the fumes caused his eyes and face to tingle." He soon 
suffered from headache, chiefly situate over the forehead and temples, 
and throbbing in character, noises in the ears, weakness of sight, and 
seeing stars before his eyes. About a fortnight after he began the use 
of this agent, and only one week before he desisted from work, he suffered 
very much &om nausea, and vomited almost daily. He also complained 
of shortness of breath and palpitation on exertion, aching pains in his 
legs, and a feeling of great exhaustion and weakness on walking a short 
distance. The patient states that he opened the cartridges, but that 
very little of the powder ever touched his fingers. 

Present Condition, — The patient complains of the usual numbness 
and tingling of his hands and fingers, and of great weakness, but the 
signs of a special paralysis of the muscles of the hands and feet are only 
slight, and there are no sensory disorders to objective examination. The 
patellar tendon reactions are very sluggish, and it is, indeed, doubtful if 
they are not absent. 

March 18th. — This patient gained strength since last report, and 
there is a great improvement in his general appearance. 

It is hardly necessary to point out that the numbness and tingling 
of the hands and feet, the local asphyxia of the fingers on exposure to 
oold, the muscular weakness, with difficulty in executing certain special 
movements, and the sluggishness or absence of the tendon-reactions 
present in these cases are the well-known indications of an early stage of 
multiple neuritis; and, indeed, the symptoms in these cases are so 
strikingly similar to those observed in the cases of carbon bi-sulphide 
poisoning, already reported, that it can hardly be doubted that the two 
affections own one common pathology. It may, however, be said that 
the poisonous agent was not di-nitro-benzol, but carbon monoxide, gene- 
rated by imperfect combustion during explosion, and the observation 
made by Mr. A. E. Berry, in the case of G. G. (Case 1), that the two 
bands of the oxy-hsemoglobin were not so readily reduced by the addition 
of ammonium sulphide as the bands in healthy blood, lends countenance 
to this view. At the same time it must be remembered that di-nitro- 
benzol and its derivatives exercise a poisonous action on the haemoglobin, 
and the bright blue tint of the lips of these men, which differed greatly 
firom any form of lividity met with in imperfect aeration of the blood, 
conclusively shows that di-nitro-benzol or its derivatives had been ab- 
sorbed into the blood, and we consequently see no reason to doubt that 
it was the active agent in the production of the symptoms. The hemi- 
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anaesthesia which Mr. A. E. Berry observed in two of these men (Cases 2 
and 3) has also been met with in other forms of toxic paralysis, such as 
lead and bisulphide of carbon poisoning, and it is probably a hysterical 
symptom induced by the deterioration of the general health, which 
results from the action of the poisons. At the Roburite Works, near 
Wigan, a workman died^ soon after cleaning out a flue over the mixing 
room, which was said to contain di-nitro-benzene. The work was known 
to be dangerous, and the men engaged in it remained in the flue only 
three minutes at a time. This man was found in an insensible condition, 
and died on the following day. 

(f) — Thb Paralysis of Poisoning by "Aniline Oil." 

Cases of acute poisoning in aniline works do not appear to be of 
uncommon occurrence, if the reports of the workmen are to be trusted, 
and it seems to be beyond doubt that the nitro-benzole or essence of 
mirbane used in the manufacture of the dye is the active agent in causing 
the symptoms. A very interesting case of this kind, under the care of 
Dr. Dreschfeld, has recently been reported by my friend Dr. Reynolds, + 
Medical Superintendent to the Infirmary, and although it is not within 
our province to discuss the symptoms of acute poisoning, I shall quote 
it at length, in order to fix attention upon the history the patient gave 
of the onset of his symptoms : — 

" Francis O'B., aged 25 years, was brought into the accident room 
of the Manchester Royal Infirmary at 6-50 p.m. on Tuesday, March 19, 
1889. He was quite unconscious and of an intensely blue colour, and 
the only history I could elicit from his friends was that he was employed 
in an aniline works, and that he had been sent home in the morning as 
sick, and with the instruction that he was not to be allowed to go to sleep. 
I diagnosed poisoning by nitro-benzole, admitted him, and at once took 
the following notes : — ' The patient lies easily on his back, and is quite 
comatose, appearing, however, rather as if in a deep sleep. On applying 
a strong farad ic current to the face he responds merely by a few grunts 
and grimaces. AJl the limbs are flaccid and helpless, the tendon reflexes 
being increased in some measure. The extraordinary feature of the case 
18 the most intense blueness of the whole body, particularly the hands, 
feet, face, and mouth, including, of course, the tongue. This is more 
marked than any kind of cyanosis that I have previously seen. The eyes 
are closed, the pupils normal, reacting to light The pulse is 100 and 
regular. The respirations are quiet (32), markedly Cheyne-Stokes in 

* See 3%< Lunctt, VoL U., 1889, pi 8L 

t Reynolds (Dr. Ernest 8.). " Acute poisoning by nitro-benzole or essence of mirbane.'*— 7^ 
JtfkUecU C%ttmtcl«, VoL X., Manchester, 1889, p. 140. 
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oharacter. The breath has an odour exactly like aniline oil, but not at 
all like that of oil of almonds.' 

*< While I was examining the patient, Mr. Alcock, the house physician, 
touched his fcuse, when he wakened up with surprising suddenness, and 
asked where he was. The Cheyne-Stokes breathing at once disapp>eared, 
and the respirations increased to 42 per minute. He complained of 
great drowsiness and of an intense, dull, aching pain in the head, and a 
feeling of heavy weight in the stomach. The blueness remained as 
before. The same night he did not sleep well on account of the head- 
ache, which, however, was somewhat better in the morning. On the 
21st March he was much better, the cyanosis being but slight, though 
he still had some anorexia and cephalalgia. The urine was carefully 
examined. It was of a peculiar high colour, being turbid, and reddish- 
brown, specific gravity 1,032, contained no albumen, no blood, and no 
globulin. There was no reaction to Fehling's test, but a trace of bile 
was found ; it contained an excess of urea. It did not darken on 
standing. He gave me the following history : — He had been employed 
at an anUine works for seven weeks, making nitre cake and nitric acid, 
until Saturday, March 16th, when he went to ' picric' making. It was 
his duty to heat and * whiz ' a mixture which, he said, consisted of nitric 
acid, carbolic acid, vitriol, and mirbane, and the fumes from this mixture 
he constantly inhaled. He first felt sick, with pain in the stomach and 
headache, on Sunday, March 17th, and these symptoms were worse on 
the Monday, when he could hardly walk home. On Tuesday morning 
he was much worse, and reported himself as ill to the foreman, and the 
doctor came to see him, and gave him a quart of new milk and two eggs, 
and told him not to go to sleep. He went home in the course of the 
morning, and went to sleep in the afternoon. He was the only man 
engaged at this work. He further told me that one man had died from 
working with this mixture, and that no man could keep at the work for 
long together. The last man went home on Saturday morning, said to 
be dying, having been at the work for two or three months, being very 
pale for some time before he became blue. 

''Francis O'B. was discharged from the hospital on March 21st, 
recovered." 

For permission to publish the following case I am indebted to my 
colleague Dr. Steell : — 

Case, — T. B., aged 22 years, entered the Royal Infirmary, under the 
care of Dr. Steell, on August 25th, 1890. The patient is a labourer in an 
aniline dyeworks, and is engaged in distilling aniline. While at work 
his hands are often smeared with naphtha and aniline, and in consequence 
the skin becomes brown and peels off in patches. He is also much 
exposed to the fumes from naphtha and from aniline oil, the latter of 
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which he says is a mixture of nitro-benzole, nitric acid, and spirits of salts. 
In this mixture the nitro-benzole largely predominates, and the fumes 
firom it are so strong that a workman is at times completely overcome 
by it, and has to be carried away in a partially unconscious condition, 
but is able to resume his work in from twenty minutes to half an hour. 
The workmen's lips become of a blue tint. This colour cannot be washed 
away, but gradually wears out in the course of a few days. Four weeks 
ago he began his work of distilling aniline on a Monday morning, and 
soon afterwards he felt sensations of nmnbness, and ** pins and needles " in 
his toes and the tips of his fingers. These abnormal feelings gradually 
extended upwards, until at the end of the week they reached in the lower 
extremities as far as the hip joints, and in the upper as far as the shoulders. 
Three days later he was seized with a pain in the loins, and at the same 
time he felt very weak in his back. 

The sensory disorders just described were, indeed, throughout accom- 
panied by weakness. Almost at the same time in which the sensations 
of *^ pins and needles " began in the toes, he found that he had no use in 
them, and he experienced considerable difficulty in getting his clogs on, 
and felt tired on walking a few yards. He became, day by day, weaker, but 
kept at his work up to Friday night On the following Monday, however, he 
could hardly stand, and could not raise his arms above the level of his 
shoulders, so that it was quite impossible for him to return to his work. 
At a very early period he began to suffer from painful " cramps '' in the 
feet, which have continued to trouble him both day and night up to the 
present time. For the following fortnight the symptoms remained sta- 
tionary, but at the end of this time improvement set in, and a week 
later, on his admission to the Infirmary, he could raise his arms above 
his head and stand without support, but could not walk. At first his 
lips were of a blue tint, but the colour gradually wore off, and disap- 
peared at the end of about a week after he ceased from his work. The 
patient has not had sore throat, not been unduly exposed to cold and wet, 
never had syphilis, there is no blue line on the gtmis, and although he 
might take a few glasses of beer on a Saturday evening, he has never 
drank to excess, and hardly ever tasted beer or spirits during the week. 
He has never drank naphtha, but he smokes tobacco, and also chews 
about half-an-ounce per day. His fisither died some years ago, but he 
does not know the cause of his death. His mother, two brothers, and 
one sister are living and in good health. One sister died, but he does 
not know from what disease. 

PretetU Condition. — The patient is a well-built young man of healthy 
appearance, except for the great pallor of his face. The conjunctivae are 
pale and anaemic, but his lips are fairly rosy, and free from any blue tint 
The only noteworthy symptom observed on the surface of the body is 
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that the palms of the hands and the palmar aspect of the fingers are 
covered by a delicate epithelium, and the presence of old skin hanging 
in shreds to these surfaces shows that the old epidermis has peeled off 
in patches. The grasp of either hand is feeble, the left marking 25"* and 
the right 20"* on the index of the dynamometer, as compared with 80** 
by a healthy person. He cannot approximate the tips of the thumbs 
and little fingers without flexing the thumbs at the phalangeal joints. 
There is no wrist drop, but the power of extension of the fingers and at 
the wrist is feeble, and although he can perform the various movements 
at the elbow and shoulder joints, all of them are weak when tested by 
opposing actions. As the patient lies on his back in bed he cannot raise 
either heel from the plane of the bed when the legs are extended, and 
he has even some difficulty in drawing up each knee. The feet are 
somewhat dropped at the ankles, but there is no deformity in the 
position of the toes. He cannot raise himself into a sitting posture in 
bed without help, and when placed sitting on the edge of the bed with 
his feet planted on the ground he is unable to raise the ball of either 
foot from the ground, but can elevate the toes slightly. He cannot 
raise himself from the sitting to the erect posture without help, but once 
erect he can stand alone, but cannot walk without support The 
abdominal and intercostal muscles, the diaphragm, and the muscles of 
the neck and face do not appear to be affected, but the tongue is 
tremulous on protrusion, and his voice appesurs occasionally to have a 
slight nasal quality, although he himself thinks it unaltered. The 
soft palate seems normal on inspection, but it does not contract readily 
on mechanical irritation, and the whole of the back of the throat is 
very tolerant to manipulation. The palate, however, has not quite lost its 
reflex contractility, and it also contracts during phonation. The bladder 
and rectum are unaffected. He complains of numbness and tingling 
sensations in his hands and feet, and a slight trace of ansesthesia is 
discovered on the distal segments of aU the extremities when the 
sensibility of the surface is tested by pricking, double points, and hot 
and cold bodies, but the muscular sense appears to be normal The 
calves of the legs are extremely sensitive to pinching, and it is found 
that the branches of the internal plantar nerve, particularly at the 
points where it bifurcates to form the digital nerves, are also very tender 
to pressure. His feet are hot and burning, and when they are allowed 
to hang over the bed in a dependent position they become of a dark 
purple colour. 

The patellar tendon reactions are lost, the plantar reflex is sluggish, but 
the cremasteric, abdominal, and epigastric reflexes are active. The papfls 
are somewhat dilated, but they react to light and accommodation. The 
patient does not complain of diplopia, and there is no squint, nystagmiUi 
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pr impaired moyements of the eyeballs, and the optio discs are found to 
be normal on ophthalmoscopic examination. 

The pulse is 68, regular, and compressible, but fairly full ; the tem- 
perature is normal, the appetite is fiiirly good. A physical examination 
of the lungs, heart, and abdomen failed to elicit any sign deserving of 
being recorded. The urine is of an amber colour, specific gravity 1,016, 
acid, clear, and free from sugar or albumen. He was ordered a mixture 
of carbonate of soda and tincture of mix vomica, but on the following day 
the prescription was changed to a mixture of iodide of potassium. 

August 27th. — The symptoms have continued unchanged since last 
report The following galvanic reactions were obtained : — 

Right. Left. 

K.S.C. A.8.a R.aO. A.8.0. 

Tibialis anticus Cells Leclanchd 30 35 20 85 

Extensor longus digitorum „ ,, 30 35 40 45 

Peronei „ „ 30 40 40 45 

The above muscles and the nerves supplying them react to a weak 
fiaradic current. 

Sept 24th. — The patient has improved considerably in general health 
since last report He cannot, however, yet get up from a sitting to the 
erect posture without help, and although he can stand alonCi is unable to 
walk a step without support. 

Considerable doubt may reasonably be entertained as to how hx we 
are justified in regarding this case as an after effect of poisoning by 
nitro-benzole. Passing over the difficulty which arises from the com- 
plexity of the fumes to which he was exposed, the great tenderness of 
the calves of the legs to pressure points to the case being one of alcoholic 
paralysis. But without giving undue credit to the statements of the 
patient himself, it is certainly most unusual for the paralysis of alcoholic 
excess to begin so abruptly as it did in this case without any premonitory 
symptoms, or to pursue such a rapid course except after such a severe 
bout of heavy drinking for many days or weeks, as there is no reason to 
suppose this young man to have been guilty of. He has not, moreover, 
suffered from the psychical symptoms of alcoholism. Another probable 
supposition is that the case is one of post-diphtheritic paralysis, and the 
presence of slight indications of paralysis of the soft palate lends con- 
siderable countenance to this view. On cross-examination the patient 
stated that| although liable to suffer from sore throat, he had his last 
attack eight months ago. He asserts positively that he has not had 
sore throat recently, or any other illness which prevented him from 
attending to his work. It will be hereafter shown that in epidemics of 
diphtheria paralysis may occur in persons who have not been known to 
have suffered from sore throat, just as in epidemics of scarlet fever, 
U 
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acute desquamative nephritis, with its attendant dropsy, is met with in 
persons who have not been known to have had a scarlet rash, sore throaty 
or fever, and it is quite possible, therefore, that this case is an example 
of post-diphtheritic paralysis in which the primary disease pursued a 
latent course. On the whole, however, I am inclined to reject this sup- 
position and to believe that the symptoms have resulted from exposure ta 
the fumes of nitro-benzole, an opinion which is much strengthened by 
the knowledge now ascertained of the action of this compound when used 
as an explosive agent in ^^roburite." The cases of nitro-benzole poisoning 
hitherto published describe only acute symptoms of the affection, and I 
shall consequently not refer to the literature of the subject here further 
than to direct the attention of the reader to the full bibliography given 
by Dr. Reynolds in his paper, from which I have already quoted. 



IV. Toxic Multiple Neuritis — (2) Thb Neuritis Caused by Animal 

Poisons. 

(a) Diphtheritic Paraltsis. 

The record of the following case is chiefly drawn up from the notes 
supplied by the patient himself, Mr. John Dunlop, now one of the House 
Surgeons to the Royal Infirmary. 

Case L — John Dunlop, aged 24 years, had just been appointed, at 
the beginning of September, 1889, House Surgeon to the Manchester 
Royal Infirmary, and almost his first duty was to assist in performing 
tracheotomy on a child that had been brought in on the verge of 
suffocation from diphtheria. 

On September Ilth he woke up with a sore throat, and the glands of 
the neck were already swollen and tender to pressure. He got worse 
during the day, and on the following morning membranous patches were 
seen on both tonsils and on the soft palate. He was at once removed to 
Monsall Fever Hospital The nurse who had assisted at the operation 
was seized in a similar way ; she also was removed to Monsall, where she 
died a few days later from a malignant form of diphtheria. 

September 16. — Since his admission to Monsall Hospital the whole of 
the soft palate, pharynx, and tonsils has become covered by an ash 
coloured membrane. The voice became gradually weaker, and the 
patient is now unable to speak except in a whisper. The pulse is 120, 
regular and of fair strength, and the temperature has varied from 102*F. 
to lOS"* F. 

September 20. — The soft palate and pharynx are now free from 
membrane, but there is still an ash coloured slough on each tonsil. The 
big toes are slightly flexed into the soles, and fluids regurgitate through 
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the nose. The patellar tendon reactions are sluggish, but still present. 
The patient complains of seeing objects double, and a slight squint is 
observed. 

September 24. — The patient is now convalescent, and the throaty 
although somewhat red, is free from membrane. The temperature is 
normal and the pulse has fallen to 90 beats per minute, but the patient 
is still very feeble. He is unable to speak above a whisper, and the skin 
over the abdomen is very sensitive to pinching. 

October 7. — The patient is still improving and his appetite is good. 
There is also some sign of improvement in his voice, but it is at times 
deep and hoarse, and at other times high and squeaky, and is under 
imperfect control. 

October 13. — To-day he has felt for the first time a numbness and 
tingling of his finger tips, these symptoms being most pronounced when 
he washes his hands. 

October 20. — Fluids have regurgitated through the nose this morning, 
and it is found that the soft palate is insensible to touch, and does not 
contract on mechanical irritation or during phonation. The voice is 
nasaL The tingling and numb sensations have now extended to the toes 
and have become more marked in the fingers. 

October 26. The voice is still nasal and fluids regurgitate throng 
the nose on swallowing. The abnormal sensations in the han^is and feet 
have not yet abated, but as the patient is otherwise in excellent healthy 
though weak, he is allowed to go to his home at the seaside. 

November 1. — Fluids still regurgitate through the nose and the voice 
is nasaL On swallowing, liquids are liable to pass into the larynx and 
give rise to paroxysms of cough. The numb sensations experienced in 
the hands and feet have now extended up the forearms and legs. 

November 7. — Visited Dr. Ross. The voice is stiU nasal, and fluids 
regurgitate thi'ough the nose. The soft palate is insensible to touch, and 
does not contract on phonation or on mechanical irritation. The knee- 
jerks are present A slight squint is observable, but the patient does 
not complain of diplopia, and he can read a little, but soon tires. The 
vocal cords are found on laryngoscopic examination to act during 
inspiration and phonation. The numb sensations already described 
extend up as far as the elbows and knees ; but there are no manifest 
sensory disorders to subjective examination. When each foot is 
unsupported, it is seen to drop a little at the ankles, and the big toes 
are hyper-extended at the proximal and extended at the distal joints; but 
none of the movements at the ankle or of the toes are manifestly 
paralysed. The gait is feeble and uncertain, and the toes show probably 
a slight drop when the foot is advanced in walking, but not sufficient 
to give to the gait a high-stepping character. 
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November 15. — The yoice has now lost its nasal quality, and fluids 
can be swallowed without inducing a paroxysm of cough or regurgitating 
through the nose. The numb sensations in the extremities have become 
more marked. The knee-jerks are lost. 

November 26. — Saw Dr. Ross to-day. The knee-jerks are lost 
When seated on a chair with his feet flat on the ground, he is scarcely 
able to raise the ball of either foot from the ground. He cannot stand 
on tiptoes. The gait has a distinctly high-stepping character. 

November 30. — The fingers are very numb, and tactile sensibility in 
them is so much impaired that in adjusting his clothes he is hardly able 
to distinguish without looking whether or not he gets a hold of the 
buttons. The fingers are also feeble, and he consequently experiences 
great difficulty in buttoning his clothes. He cannot ascend a stair 
without assisting himself by holding the banisters. 

December 3. — Saw Dr. Ross again. The knee-jerks are lost Each 
foot, when unsupported, is manifestly dropped at the ankle, and the big 
toes are hyper-extended at the proximal, and flexed at the distal, joints. 
When the patient sits, and his feet are planted on the ground, he can 
raise the inner edge of each foot slightly from the ground by the action 
of the tibialis anticus, but he cannot raise the outer edge in the slightest 
When the patient stands, his feet are kept wide apart, and he sways 
from side to side on closing his eyes. The gait is staggering and uncer- 
tain, but presents a peculiar modification of the high-stepping action. 
The foot about to be advanced is quickly raised, in such a way that its 
inner border, and with it the ball of the toe, is jerked upward, while the 
small toes linger for a moment on the ground. During the advance of 
the foot the inner edge of the foot and big toe are held on a higher level 
than the outer edge and little toe, and when the foot is brought to the 
ground, the ball of the big toe comes down with a thump, as in loco- 
motor ataxia. When the patient walks with uncovered feet, the tendon 
of the tibialis anticus is seen to start into prominence at each advancing 
step, and it is manifest that the modification of gait here observed 
depends upon the fact that this muscle has partially recovered, while the 
peroneal muscles are still paralysed. A slight squint is occasionally 
observed, but the patient does not complain of diplopia. He was now 
ordered to maintain the recumbent posture, either in bed or on a couch, 
and to have massage. 

January 6, 1890. — Since the date of last report the patient has 
steadily improved in strength. The knee-jerks can now be elicited, 
although they are feeble and inactive. 

January 14. — Saw Dr. Ross again. The patient can now produce 
dorsal flexion of each foot, and is able to stand for a short time on the 
tips of his toes. The big toes are in the normal position of extension at 
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both joints. The gait is normal, or nearly so, and the knee-jerks are fidrly 
active. The pulse, which beats 75 in the minute when the patient is 
quiet, becomes accelerated to 95 beats when he walks two or three times 
across the floor. The patient now regards himself as having completely 
recovered, although he is soon flEitigued on exertion, and no further notes 
of his case were taken. 

The following case is described in considerable detail, because the 
paralysis has pursued a fiurly typical course, and, because the patient 
being imder observation at the present moment, an opportunity has been 
afibrded for observing the symptoms with accuracy. The notes were 
taken by my clinical clerk, Mr. J. H. Taylor. 

C(ue 2. — E. S., aged 19 years, was admitted as an in-patient to the 
Manchester Royal Infirmary on September 4, 1890. The patient is by 
occupation a boatman on one of the canals in the neighbourhood of 
Manchester, and as he has lived on a canal boat for many years he has 
necessarily been much exposed to all kinds of weather, often on defective 
food, and imperfectly clad. He is almost an abstainer from alcohol, but 
smokes between four and five ounces of twist tobacco in a week. He 
has never suffered from any venereal affection, or from rheumatism. He 
has been told that he had a severe attack of croup in childhood, but he 
remembers nothing of it himself He has also suffered from occasional 
headaches and diarrh(B£^ sometimes felt a pricking pain over the region 
of the heart when walking fast, and has at times had a slight cough, 
but without being accompanied by expectoration. He does not, however, 
remember to have been laid up with any serious disease until the com- 
mencement of his present illness. His mother died many years ago 
from cholera, and his father died from inflammation of the lungs, while 
an aunt is said to have died from consumption. He has had no brothers 
or sisters. 

The patient is a well built young man, of average size, and fairly 
healthy appearance. He states that he was enjoying excellent health 
until nine weeks ago when, after exposure to wet and cold, he began to 
suffer from a sore throat, and stiffness of the neck. The attack was 
ushered in by shivering, which gave place in a few hours to profuse per- 
spiration. His throat was very sore, especially when he attempted to 
swallow, and a swelling appeared on the left side of the neck behind the 
jaw. He also felt very weak and ill, and remained in bed for three days, 
during which he treated himself with " barley-water gargles," and warm 
flannels round the neck. He was troubled with a cough and expec- 
porated a considerable quantity of a thin phlegm, stained of a pinkish 
colour, but he did not notice any shreds of membrane in it. He 
is certain that the phlegm came from the back of the throat. After 
lying three days in bed he got up, but felt very weak, and a few days 
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later he consulted a doctor, who told him he had had a " quinsey," and 
ordered him some medicine, a gargle, and the application of poultices 
round his neck. About the middle of July, or a fortnight after the 
commencement of his illness, he became an out patient at the Infirmaiy, 
and was seen and prescribed for by Dr. Harris. All pain had now 
subsided for some days, but he began to experience a difficulty in 
swallowing — in his own words, " the food would not go down however 
much I tried " — and he was consequently compelled to restrict himself to 
fluid nourishment. But he soon found that he had a difficulty in 
swallowing fluids also, and whilst drinking a cup of tea most of it spirted 
out of his nose, and the medicine was ejected in the same way. The 
only way in which he could swallow a little was by throwing his head 
well back and allowing the fluid to trickle down. The difficulty in 
swallowing lasted only three days before improvement set in, and at the 
end of a week he could again drink with ease, but ho had some diffi- 
culty in swallowing solids for a day or two longer. This brings us down to 
July 24th, and on August 1st fluids began again to be ejected through the 
nose, and he also found that both solid food and liquids " went down the 
wrong way," and caused violent fits of coughing. These symptoms have 
continued up to the present, but the difficulty in swallowing varies in 
degree from day to day; sometimes he can swallow with tolerable 
facility, but at other times fluids return by the nose, and solids seem to 
stick in his throat. At this date he noticed, for the first time, that his 
speech was altered in quality, and this symptom has persisted, without 
any variation in degree, up to the present. 

About a fortnight ago, or seven weeks after the commencement of 
the sore throat, his vision became indistinct. A mist seemed to be in 
front of him, and he found he could no longer read because " the letters 
ran into one another." By making a great effort he could see the 
printed type of a newspaper for a few seconds, but the mist came again 
between his eyes and the page, and he was obliged to desist from all 
attempts at reading. A week later he was surprised to find that the 
one horse, which he was at the time driving, had suddenly appeared as 
two. His eyes began at the same time to ache, and he had a feeling of 
dizziness and uncertainty in walking. He also noticed that the tips of 
his fingers were of a bluish colour and wrinkled, just as if they had been 
for a long time in water. Two days later he had a feeling of numbness 
in his fingers, and at the same time he suffered from attacks of cramps 
in the calves of the legs, which were soon followed by numbness of the 
feet, accompanied by a sensation as if the toes were being squeezed. 
The numb sensation in the hands gradually crept up as far as the elbows, 
and at the same time the grasp of each hand became very feebla At 
the end of another week the numbness began to recede, and, on admis- 
sion, it was again restricted to the hands. 
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The unmbness of the feet gradually ascended the legs and thighs, 
and soon reached as far as the hip-joints, while his legs became at the 
fiame time so weak that he could hardly stand. He also states that his 
limbs have wasted considerably since his iUness began. On the Monday 
(Sept. Ist) before admission, he was walking along the towing-path of 
the canal, holding on to a horse, when suddenly he felt a pain over his 
heart, and bis legs gave way under him, but he believes that he " did 
not faint on falling." The pain ceased in a few minutes, but Jie felt so 
weak that he had to be carried home. He now found that he was 
becoming day by day more helpless, and entered the Infirmary as an 
hi-patient 

Present Condition. — The patient is a well-built young man, and fairly 
nourished, although his face is somewhat sallow. His expression and 
the surface of his body generally do not present any peculiarities deserv- 
ing of note. As the patient lies in bed the first symptom to attract 
attention is that his voice has a nasal quality, and on enquiry it is 
found that, on swallowing, fluids are ejected through the nose. He cannot 
pufi^ out his cheeks or blow out a candle, and when he endeavours to 
perform these actions air escapes through his nose. Solids can now be 
swallowed with facility. The whole of the back of the throat is very 
tolerant to manipulation, and the soft palate does not contract on 
mechanical irritation. It does, however, contract slightly on phonation. 
On laryngoscopic examination, the vocal cords do not present the pearly 
lustre of health, but are of a dull reddish colour. They move freely, 
however, during deep inspiration and vocalisation. The patient is 
extremely tolerant of the laryngoscopic mirror, and the bifurcation of 
the trachea can be readily seen, but on touching the posterior surface of 
the epiglottis with a bent piece of wire, the glottis immediately closes 
and the epiglottis is depressed, while a cough and tendency to vomiting 
are induced. 

There is a slight want of convergence in the eyes when the patient's 
gaze is fixed upon an object, but he is not much troubled with double 
images. When, however, a red glass is placed in front of the right eye, 
a lighted taper in front is seen double, the false image being to the right, 
and when the glass is placed in front of the left eye, the false image 
is seen to the left, so that it is probable there is some relative feebleness 
of both the external recti muscles. There is also slight nystagmus on 
lateral movements of the eyes to either side. The patient can read for a 
short time medium-sized print by holding it at a distance of twenty inches 
from his eyes, but by the use of No. 20 convex lenses he can read easily 
at a distance of ten inches. The pupils are somewhat dilated, but are 
^ual, and react to both light and accommodation. On ophthalmoscopic 
examination, the optic discs are found to be normal The grasp of either 
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hand is very feeble ; by the right he moyes the index of the dynamo- 
meter 25^ and by the left only 12**, as compared with from 90*" to 100' 
by healthy persons. When the patient makes an effort to grasp strongly 
the hand becomes flexed to nearly a right angle at the wrist, and it is also 
pronated. He cannot appose the tips of the thumbs and little fingers 
without flexing the thumbs at the phalangeal joints. All the moye- 
ments at the elbows and shoulder joints are feeble, but no individual 
muscle or group of muscles appears to be affected in special degree. 

As he lies on his back in bed, the patient can perform the moye- 
ments of the lower extremities, including those of the toes, but all of 
them are lacking in force. He can, for example, raise the heel of each 
foot from the plane of the bed, but the slightest resistance suffices to 
arrest the movement The foot is somewhat dropped at the ankle, and 
the big toes are slightly flexed at both joints ; but the patient can 
produce dorsal flexion of the feet and extension of the big toes by 
voluntary effort. When he sits on a chair with the feet flat on the 
ground, he can raise the ball of the toes from the ground by voluntary 
effort, but during this action the foot is seen to be slightly inverted, 
owing to the predominance of the action of the tibialis anticus muscle. 
All the movements at the ankles, knees, and hip-joints, as tested by 
opposing actions, are feeble, and of these extension of the legs upon the 
thighs is most affected. The patient is able to extend each leg upon the 
thigh against the action of gravity, but the slightest pressure on the 
anterior surface of the leg when the thigh is fixed, suffices to overcome 
the resistance. 

The patient can raise himself in bed with considerable difficulty by 
turning to one side and pressing against the bed, first by his elbow and 
then by his hands. When, however, he is seated on the edge of the bed, 
he experiences great difficulty in attaining the erect posture, and he can 
only do so by clutching at some object with his hands, or by climbing up 
his thighs, as in pseudo-hypertrophic paralysis. When once erect, he 
can stand alone, but has to carefully balance himself. His feet are then 
wide apart, and the body is thrown back, so that a plumb-line let fall 
from the most prominent of the dorsal vertebrae, clears the sacrum by 
half-an-inch. When he closes his eyes, his body sways fix)m side to side, 
and he would fall unless supported. He cannot walk a step unless he is 
supported on either side by an assistant. When so supported, he 
throws his buttocks back and his body forwards, so that the weight of 
the trunk is borne by the assistants, and he now slides each advancing 
foot forward, the heel being only raised about an inch, and the toes 
scraping the ground. At each step the knee on the side of the foot 
planted on the ground manifests a tendency to jerk forwards, so that, 
unless well supported, the patient would fall to the ground by his legs 
doubling up under him. 
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The abdominal muscles act strongly when the patient is asked to 
raise himself in bed, but when he is asked to protrude the abdomen, as 
in straining, the action of the diaphragm is found to be feeble, although 
the muscle is not paralysed. The difference in the circumference of the 
chest, on a line with the nipples, between maximum inspiration and 
maximum expiration is If inches. The patient has to strain for a long 
time before he begins to urinate, and the act costs him a great effort, 
while the stream is lacking in force, but there is no dribbling. The 
patient also suffers from great constipation. 

The patellar-tendon reactions are absent, but the plantar, gluteal, 
cremasteric, abdominal and epigastric reflexes are active. The reflex of 
the palate has already been mentioned as absent 

The patient complains of a feeling of numbness of the upper extremi- 
ties which extends as feur as the elbows, and of the lower as far as the hip 
joints. On objective examination the finger8,on their dorsal and palmar sur- 
faces, and the palms of the hands are found to be completely insensible to 
the prick of a pin, but the backs of the hands and the forearms are acutely 
sensitive to pricking and pinching. On the outer surfaces of the fore- 
arms two points are felt as one until they are removed four inches apart 
Hot and cold bodies are readily distinguished with closed eyes on the 
forearms and backs of the hands, but not on the palms of the hands and 
fingers. The patient, when his eyes are closed, is unable to tell the 
position in which his fingers are placed, but he can tell accurately the 
position occupied by the hands, forearms, and arms. In the lower ex- 
tremities the feet and toes, as far as the ankles, are completely insensible 
to the prick of a pin, while the patient is not able to tell, with closed 
eyes, the difference between the touch of the head and the point of a 
pin firom the ankle up to the middle of the calf. On the outer siirface of the 
legs two points are felt as one until they are removed five inches from one 
another. The patient cannot tell, his eyes being closed, the difference 
between the touch of a hot and a cold body on the feet; he can 
distinguish correctly above the ankles, but from the ankles to the 
middle of the calves there is a delay of several seconds between 
the moment of contact and the patient's appreciation of the difference. 
He can tell with tolerable accuracy, his eyes being closed, the position 
in which the lower extremities may be placed, with the exception of the 
feet and toes, of the position of which he has little or no appreciation. 
The cutaneous electrical sensibility is diminished in the palms of the 
hands and fingers, and in the feet and toes. 

The nerves and muscles most affected react to a fieuradic current of 
moderate intensity, the faradic irritability, as compared with that of 
healthy persons, being probably somewhat impaired but nowhere lost. 
The soft palate is very tolerant to the fstradic current, and a strong 
current is required in order to obtain a minimum contraction. 
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The following galvanic reactions were obtained : — 

Right. Lkpb. 

K.8.a A.8.a K.8.0. AAO 

Arms — Extensor communiBdigitorum... Cells Leclanch^ 25 25 25 > 25 

Extensors of the thumb „ „ 25 > 25 25 > 25 

Legs— Quadriceps extensor „ „ 20 20 20 20 

Tibialis anticus , „ 25 25 20 25 

Extensor communis digitorum „ 30 30 25 < 25 

The tongue manifests a considerable degree of diminution of ordinary 
sensation, the prick of a pin being felt as a touch and not as painfuL 
The patient did not perceive the taste of salt rubbed on the tongue 
until he swallowed, and he quite failed to appreciate the bitter taste of 
quinine. The sense of hearing is also somewhat impaired, the tick of a 
watch being only heard at a distance of six inches. The sense of 
smell is normal, and the state of vision has alreeidy been described. The 
tongue is clean, and the patient's appetite is good, and, with the excep- 
tion of constipation, his digestion may be said to be normally performed. 

The chest is found to be free from any sign of disease on physical 
examination. The heart is normal in size and position as determined by 
palpation and percussion, and the sounds are clear and free from murmur. 
The pulse is regular, very compressible, and beats 70 when the patient 
is tranquil and in the recumbent posture, but it rises to 102 beats in 
the minute on the slightest exertion. 

The patient was ordered five minims of liq. strychnia three times a 
day, rest in the recumbent posture, and nourishing diet 

September 7. — The bowels not having been moved, the patient was 
ordered on the morning of the 6th a black draught, and as no relief had 
been obtained, he had a dose of castor oil this morning. A few hours later 
he suffered from griping pains in the abdomen, and was smartly purged. 
On getting up to the night chair he suddenly fell to the ground in a 
faint, and was unconscious for a short time. During the attack the 
pulse was feeble and frequent, and at the usual daily visit it beat 90 in 
the minute, and was feeble and compressible, but regular. 

September 8. — The pulse is stronger to-day, and now beats 84 in the 
minute. He still complains of griping pains in the abdomen, but has 
not been again purged. His symptoms have continued unchanged in 
other respects. 

September 12. — His nose bled a little to-day without any obvious 
cause, but there is no other noteworthy change in his condition. 

September 20. — The patient has improved greatly in general health 
since last report. His voice has lost its nasal quality, and, on swallowing, 
fluids are not returned through the nose. His bowels are less obsti- 
nately constipated than they were, and he can void his urine without 
unusual straining or effort His grasp is, however, still feeble, and he 
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cannot walk without support The patellar tendon reactions are absent. 
He now complains of haying occasional attacks of cramps of the ulnar 
fingers of each hand. The toes also are frequently drawn by cramps, and 
the patient states that the crampy sensation is limited to the soles of the 
feet, and does not extend to the calves of the legs. It is thought possible 
that the strychnine he is taking for medicine may contribute to induce 
these cramps, but as the symptom is in no way urgent, no change is 
made in the treatment. 

September 22. — He can now stand, but is unable to walk without 
support. The cramps are less seyere than they were, and consequently 
no change is ordered in his medicine. 

September 25. — The patient can now raise himself into a sitting 
posture in bed without the assistance of his hands, and he can also stand 
and walk feebly without support. He is in excellent health and spirits, 
and is manifestly advancing rapidly to complete recovery. 

In the following case the patient — a distinguished professional 
brother — supplied the notes, but they are supplemented by my own 
observations : — 

Case 3, — Mr. T. S. S., aged 49 years, was first seen by me on January 
9, 1888. He has always enjoyed excellent health, but in 1886 he was 
much alarmed one morning on finding that he could not close his right 
eye. A few days later I saw him, and it was evident that he was sufiering 
fix)m a slight degree of paralysis of the right facial nerve. It was not 
accompanied by loss of taste of the right half of the tongue, and it was 
consequently manifest that the nerve was affected either at the lower end 
of the Fallopian canal or after its emergence from this canal. The 
symptoms came on after the right side of his face had been exposed to a 
draught of cold air when he had been heated, and complete recovery 
took place in two or three months without leaving any deformity behind* 
In November of 1887, he was attending several cases of diphtheria, and 
he subsequently remembered that about the end of the month he him- 
self had a slight sore throat, but it was not attended by the formation 
of membrane or by ulceration, and he attached no importance to it at 
the time. 

Some time in December he found that his eyesight failed somewhat 
suddenly, and he was obliged to use conyex glasses when reading or writing, 
but this he attributed to rapidly advancing presbyopia, although his 
eyesight had previously been very good. There was no double vision. 
During the last two weeks of December he felt unequal to his work, and 
in the first week of January, 1888, he experienced, for the first time, 
distinct difficulty in walking. He also felt great mental depression, and 
was troubled by shooting pains in the palms of the hands and thenar 
eminences, which extended to the tips of the middle fingers. These 
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pains were more marked in the left than in the right hand. He had at 
no time any difficulty in swallowing, and did not himself recognise any 
change of voice, but a friend afterwards told him that whilst conversing 
with him one day he observed that his voice had a peculiar nasal twang. 

January 7, 1888. — To-day he felt for the first time tingling sensations, 
like '' pins and needles," in the toes and soles of the feet, and in the tips 
of the fingers. He also experienced a feeling of great fatigue aa the day 
advanced, but in the evening he walked half a mile to see a patient^ and 
thought himself rather better for the exertion. On returning home, 
however, he was alarmed by finding that both knee-jerks were absent. 

January 8. — On getting up this morning he found he could hardly 
stand, and this weakness rapidly increased during the day, so that in the 
evening he could not walk across the floor without being supported on 
each side. 

January 9. — The tingling sensations in the extremities increased in 
severity, and now extended up the forearms and legs. The tactile sense 
is much diminished in the tips of the fingers, and paper feels like felt 
On closing the hand the fingers feel enormously swollen, although they 
are in no way enlarged when examined. The prick of a pin can be 
readily felt in the hands and forearms. On placing the feet on the floor 
there is a sensation as if cotton wool were interposed. The grasp of 
either hand is very feeble, that of the right being the weaker of the two. 
On attempting to grasp strongly the forearm becomes pronated, and the 
hand strongly flexed at the wrist, showing a predominance of the paralysis 
of the extensors and supinators over that of the flexors and pronators. 
All the movements of the forearm and arm are weak, and accompanied 
by so much tremor and inco-ordination that the patient is unable to 
feed himseUl The feet are somewhat dropped at the ankles, and the big 
toes are hyper-extended at the metatarso-phalangeal joints. All the 
movements of the lower extremities can be feebly executed as he lies 
in bed, but he is unable to exercise any degree of force against opposing 
actions. He is also unable to raise himself in bed without help. The 
movements of respiration are not appreciably afibcted. The palpebral 
aperture of the left eye is slightly larger than that of the right ; but 
it was thought possible that the difference in size of the apertures was 
the result, not of a widening of the left from weakness of the orbicular 
muscle, but of a slight contraction of the right aperture, which was 
left as a sequel of the old facial paralysis. The temperature is normal ; 
the pulse beats 100 in the minute, and is very compressible. The urine 
contains phosphates, but is free both fix)m sugar and albumen. 

January 10. — To-day the patient has experienced considerable diffi- 
culty in voiding his bladder, and also in straining at stooL When he is 
asked to raise himself in bed, the hand of the observer placed over the 
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abdomen feels the abdominal muscles contracting well ; bnt when he is 
asked to strain, as if at stool, the abdomen is momentarily protruded 
and then relaxes, to be followed by another protrusion and another 
relaxation. The feeling given to the hand of the observer placed on the 
abdomen is that of a clonic spasm of slow rhythm of the diaphragm. 
There is a slight felling in of the abdomen during inspiration. The 
difference in the circumference of the chest, on a level with the nipples, 
between maximum inspiration and maximum expiration, is only one inch. 
There is no dyspnoea, but the patient complains of a feeling of oppression 
and of constriction round the chest. All the extremities are now almost 
completely powerless, and they lie like inert masses where they are 
placed on the bed. The left lower eyelid is on a slightly lower level than 
the right; it is somewhat everted, so that tears collect between the margin 
of the lid and the eyebalL The left upper eyelid is drooped, so that it 
almost entirely covers the pupiL The right eyelid appears to act in a normal 
manner. There is also a slight internal squint of the left eye. The pupils are 
somewhat dilated, but are equal, and contract to light and accommodation. 
The patient is troubled with attacks of profuse perspiration, which come 
on several times during the day, and the secretion has a sour odour, 
like that of rheumatism. He is also much troubled with considerable 
flatulent distension of the bowels. He was very restless during last 
night, and was obliged to have a chloral draught in order to secure a 
little sleep. 

January 14. — The patient has continued much in the same condition 
since last report He has had very restless nights, and has complained 
much of a sense of constriction and oppression about the chest To-day, 
however, it is found that the diaphragm is maintained in a state of 
imiform contraction when he is asked to strain, and the difference 
between the circumference of the chest on maximum inspiration and 
maximum expiration is 1^ inches. He still suffers from marked consti- 
pation, and the bowels have to be relieved by enemata. Micturition is 
likewise hesitating and ineffectual There is slight recovery of motor 
power in the left arm and left leg, and to a less extent in the right leg 
also, but the right arm continues as helpless as ever, and he experiences 
in it a sensation of great enlargement and tension, although it appears 
quite normal in external appearance. The patellar tendon reactions are 
absent When the patient's eyes are directed horizontally forwards or 
slightly downwards, nothing abnormal is observed in the positions of the 
eyeballs or eyelids, with the exception of a slight internal squint of the 
left eye, but when he tries to look upwards, the upper eyelids become 
strongly retracted, while the eyeballs rotate little if at all beyond the 
horizontal level The consequence is that a large portion of the white 
sclerotic is exposed above the comeso, and this gives to the eyes a wild 
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and staring expression. This deformity appears to be caused by the fB^ct 
that the branches to the levator palpebree have recovered at least rela* 
tively, while the superior recti muscles are paralysed, so that the effort 
to direct the gaze upwards is effective with the former and inoperative 
with the latter set of muscles. The left lower eyelid is still on a some- 
what lower level than the right, and tears accumulate between It and 
the eyeball, but beyond some loss of general expression of the face, there 
is no further evidence of implication of the facial nerves. 

January 21. — All the extremities have regained a considerable degree 
of motor power, and even the movements of the right upper 
extremity, which lags behind the other limbs in its recovery, can now be 
made by voluntary effort at all the joints, except at the proximal and 
distal joints of the thumb, the power of extension at which is still lost. 

The sensation of tension and swelling in the right arm has gradually 
disappeared, and in place of it there is a feeling as if the limb were loaded 
with heavy weights. During the last week great pain was felt for the 
first time along the inner and anterior surfaces of the right arm and fore- 
arm, and the skin over this area has been exquisitely sensitive to the 
slightest touch. The pain is aggravated to a pitch of high intensity by 
extension of the forearm, but it had its seat on the surface of the limb, 
and not in the joint. A cutaneous branch of the internal cutaneous 
nerve can be felt like a piece of whipcord passing from a little below the 
elbow down the front of the forearm to near the wrist ; it is excessively 
tender to touch, but the skin over it is not discoloured. There is also 
a considerable degree of hypereesthesia of the palmar surface of the index 
finger of each hand, but the numb sensation previously felt in the fingers 
has in great part disappeared from the middle, ring, and little fingers of 
the left hand, but persists in the corresponding fingers of the right hand. 
He it still subject to periodical attacks of profuse perspiration, each 
attack being preceded by a feeling of heat and fever, but without actual 
elevation of temperature, and followed by great mental depression. To 
have treatment by massage. 

January 31. — Continued steadily to improve in muscular power since 
last report Can now move the limbs freely in bed, with the exception 
of the right arm, which is as yet very feeble in all its movements. On 
attempting to rise in bed the dorsal muscles feel to the patient as 
if they were in a state of great rigidity. 

February 7. — He is now able to rise to a sitting posture without extra- 
neous help, and can move the limbs freely in bed, with the exception of the 
right arm, which still continues heavy as well as tender to touch, uneasy 
when at rest, and exquisitely painful on the slightest movement. The 
urine is expelled with force and without conscious effort, and the bowels 
are less obstinate than formerly. 
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Februaiy 20. — He has continued to improve day by day, and is now able 
to sit in a chair from three to four hours during the day, and to walk across 
the room with a little assistance. The soles of the feet have still a 
" padded " feeling when planted on the ground. The pain in the right 
forearm is now limited to the flexor surface of the forearm and the pal- 
mar surface of the hand, but the back of the forearm is still tender ta 
pressure. These pains are very troublesome at night, and cause much 
loss of sleep. The palmar surface of the index finger of the left hand 
continues to be in a state of hyperesthesia. The patellar tendon reaoti6n8- 
are absent. The patient now continued to progress uninterruptedly 
towards recovery, and a week later he went to the seaside for change of 
air. 

The patient was seen by me again about the beginning of April, 
and with certain minor exceptions to be immediately mentioned, he had 
then made a complete recovery. The sensory disorders had dis- 
appeared, with the exception of a slight feeling of numbness of the 
palm and finger tips of the right hand, which became well marked on 
exposure of the hand to cold. The skin of the fingers of this hand was 
somewhat glossy as compared with that of the fingers of the left hand, 
and the patient was unable to extend the thumb fully at either the meta* 
carpo-phalangeal or phalangeal joint. He was also unable to raise the 
right arm beyond the horizontal level, and on attempting to do so the 
inner border of the scapula was drawn towards the vertebral column, and 
the inferior angle was removed from the chest, the deformity resulting 
from paralysis of the serratus magnus. The patellar tendon reactions had 
now reappeared, but the reaction was still feeble. 

He was next seen by me at Midsummer ; he could now raise the right 
arm to a vertical position, and all deformity about the shoulder blade during 
the action had disappeared. He had also recovered from all abnormal 
sensations in the right hand, but the right thumb was* held in a position 
of slight flexion at both the metacarpo-phalangeal and phalangeal joints^ 
and the patient was not able to extend it fully at either joint. It will 
thus be seen that the only remnant of his former symptoms now to be 
found was a slight degree of feebleness of the proper extensors of the 
thumb of the right hand. The next time he came under my observation 
he had fully recovered from this slight disability, and he has since 
remained in perfect health. 

When acting as visiting physician to Monsall Fever Hospital in the 
months of July, August, and September, last year. Dr. Bowman, then 
assistant resident medical officer to the institution, kindly took notes 
for me of all the casM of diphtheric paralysis which occurred in the 
hospital during this time. During these months 90 cases of diphtheria 
were admitted into the wards, and in 20 of these unmistakeable, if in 



224 

some cases slight, signs of paralysis were noted. It would serve no 
useful purpose to publish the notes of all these cases, but I select a few 
of them which may be taken as fair samples of the rest 

Case 4- — IS* H. B., aged 6 years, is admitted on June 8, 1889. The 
patient is feverish and complains of sore throat, and on inspection the 
fauces are seen to be covered by white membranous patches. The 
patient passed through a moderately severe attack of diphtheria without 
any noteworthy symptom having developed except great general debility, 
and it was not until the beginning of July that the first sign of paralysis 
showed itself. It was then found that the patellar tendon reactions had 
disappeared and that the big toes were flexed into the soles at the 
terminal phalanges, and slightly hyper-extended at the proximal ones. 
The plantar reflexes were present, but sluggisL No sensory disorders 
were complained of and none were discovered on objective examina- 
tion. 

July 15. — The voice is distinctly nasal, and on inspection the soft 
palate is seen to be somewhat pendulous, but it is drawn slightly back- 
wards on phonation, and the uvula is in a symmetrical position. There 
is, however, little or no contraction of the palate on mechanical irritation. 
The ocular movements are normal, and the pupils, somewhat dilated, 
react to both light and accommodation. 

July 29. — For the last few days a slight degree of internal strabismus 
has been noted, but it is intermittent The voice is still nasal in quality, 
but the soft palate moves fairly well on phonation, although its reflex 
irritability is still lowered. The face has lost much of its expression, 
and when the patient closes her eyes a small rim of the sclerotic and 
cornea is seen between the lids on each side. She can only offer a very 
feeble resistance to the raising of the upper eyelid by the finger of the 
observer. The naso-labial folds are obliterated, and they do not become 
well marked when the patient smiles or endeavours to show her teeth. 
The grasp is weak, and all the movements of the upper extremities are 
feeble, but no muscular group appears to be affected in special degree. 
The patient can stand and walk across the floor unsupported, but the 
gait is tottering and feeble, and she is in danger of falling at every step. 
A few days later the patient was discharged from the Hospital, and no 
further opportunity was afforded for noting the progress of the case. 

Case 6. — A. F., aged nine years, was admitted on July 15, suffering 
from diphtheritic sore throat The sore throat pursued a favourable 
course, and the patient was convalescent, although still feeble, at the 
end of ten days. 

July 30. — The knee-jerks are absent, and the great toes are flexed at 
both joints. 

August 5. — Fluid returned through the nose this morning for th^ 
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!6rBt time, the knee-jerks are still absent, and the cutaneous reflexes are 
diminished. The voice is nasal 

August 20. — The patient is now unable to read in ordinary type, but 
can make out a few words in large type. Regurgitation of fluids through 
the nose is only occasionally present. The knee-jerks are still absent, 
and the patellar tendons, when struck with the ulnar border of the hand 
are felt to be toneless. The patient can now stand unsupported, and she 
walks a few steps across the floor, but her gait is feeble and uncertain. 
TThe following electrical reactions were obtained. A much stronger 
fiaradic current is required to produce a minimum contraction in the 
anterior tibial muscles than in the corresponding muscles of a healthy 
child. Galvanic reactions : — ^Anterior tibial muscles. Cells Leclanch^ — 
KSc. = 25, KOc, none, 50, A.Sc = 25, A0c.=30. Similar reactions 
were obtained in the extensors of the forearms. 

August 30. — The patient can now read in ordinary sized type. 

September 3rd.: — The knee-jerks have reappeared, but only a very 
feeble contraction of the quadriceps femoris is obtained on tapping the 
tendon. The electrical reactions are practically the same as those 
obtained on August 20, the anodal being equal to the cathodal closing 
<x>ntraction in the anterior tibial muscles and in the extensors of the 
forearms. The patient was now discharged. 

Case 6, — C. A., aged 24, was admitted as an in-patient to the 
Monsall Fever Hospital on August 22, 1889. The patient is feverish, 
complains of sore throat, and the fauces and uvula are covered by 
patches of white membrane. 

September 12. — The patient has been convalescent for about a 
week, but to-day she complains of numbness and tingling in her hands, 
the two ulnar fingers, and the ulnar borders of the hands and forearms 
being the parts chiefly affected. The grasp of either hand is somewhat 
feeble, but the special movements of the fingers are not appreciably affected. 

September 19. — The grasp of either hand is considerably feebler 
to-day than at the date of the last report The knee-jerks, although 
fltill present, are very sluggish this morning, and the big toes are 
hyper-extended at the metatarso-phalangeal joints, while the feet are 
slightly dropped at the ankles. 

September 21. — The big toes are flexed towards the sole at both 
joints. The following reactions to the galvanic current were obtained : — 
Leg — Anterior tibial muscles, cells Leclanch^: Right — ESc. = 25, ASc = 
25, KOc., none, 50, AOc. = 30. Left : KSa = 25, ASc, « 25, KOc, none, 
50, AOc. = 30. 

September 23. — Fluids regurgitated through the nose this morning 
for the first time, and the voice has a nasal quality. The reflex irritability 
of the soft palate is diminished. 
15 
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September 28. — For the last two days fluids have ceased to be 
ejected through the nose, but the patient has been obliged to give up 
her needlework owing to failure of sight. The pupils are somewhat 
dilated, but react to light and accommodation. 

October 4. — The patellar tendon reactions are now active, and vision 
is normal, the impairment of it having only lasted three days. 

October 11, — No further symptoms have appeared since last report, 
and the patient was now discharged. 

Case 7, — A. B., aged 10 years, was admitted to Monsall Hospital on 
December 4, 1889. Her throat was covered by an ash-coloured mem- 
brane, but at the end of ten days the throat cleared and the patient was 
fairly convalescent, although too weak to leave her bed. 

December 17. — The patient, on sitting up in bed to take some milk, 
fell back and died in about ten minutes. 

Case 8, — F. P., aged 21 years, had a sore throat whilst nursing in 
the diphtheria wards. A week after convalescence was established she 
experienced great weakness in trying to walk, or even in sitting up. It 
was now noticed that her pulse, which beat 80 in the minute when the 
patient was lying down, suddenly got up to 130 in the minute on sitting 
up in bed. This symptom only lasted three days, and no other sign of 
paralysis was noted. 

Case 9, — A. F., aged three years, was admitted to the Hospital on 
November 7, 1888. The breathing was so much embarrassed that 
tracheotomy had to be performed on the following day. 

November 26. — Since the operation the progress of the case has 
been fairly favourable, but to-day it is noticed that a portion of the 
fluid swallowed appears occasionally at the wound in the trachea and 
causes paroxysms of suflbcative cough. Whilst feeding the child it was 
found necessary to place a plug of cotton wool in the woimd in such a 
way as to intercept the passage of fluid into the trachea, and so long as 
this plug was held in position no cough was excited^ but immediately on 
its removal the smallest drop of fluid passing into the trachea provoked 
a violent paroxysm of cough. This condition lasted for a week, when 
the child died from empyema. The absence of cough when fluids were 
prevented from passing into the trachea showed that the interior surfaoe 
of the larynx and of a few of the upper rings of the trachea were 
completely anaesthetic. 

In addition to furnishing me with notes of cases. Dr. Bowman has 
drawn certain conclusions from his facts, which possess at least that fresh- 
ness which always characterises inductions from personal observations, 
and are in the results attained of sufficient importance to warrant 
reproduction here. 

(1) The relative frequency of paralysis after diphtheria, — Most of the 
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cases of diphtheria are discharged from Monsall Hospital as soon as they 
are sufficiently convalescent to walk and to take their food well ; and, 
consequently, if a patient recovers quickly from the primary aflTection no 
opportunity is afforded of observing whether or not paralysis is sub- 
sequently developed. Taking those cases which have from any cause 
been kept in the hospital for more than three weeks, and those which I 
have been able to follow after their discharge, I have only met with rare 
instances in adults that had not manifested some form of paralysis, 
however transient. A few cases which were under observation for a 
month and upwards were, however, entirely free from any trace of 
paralysis. 

Children do not appear to be so frequently attacked by paralysis as 
adults. It must, however, be remembered that the loss of visual accommo- 
dation, and numbness and other sensory disorders, are particularly liable 
to be overlooked in children. I believe that in diphtheritic children, 
three at least out of every four are subsequently attacked by some form 
of paralysis. 

(2) Relation of the degree of paralym to the quantity of the membrane. 
It is no doubt true, as often stated, that some cases in which the 
membrane has been abundant escape, and that other cases in which the 
membrane has appeared in patches only, or in which it has been so slight 
and transient that the diagnosis was doubtful, are attacked by paralysis ; 
but in my experience the cases in which the membrane was dense and 
widely distributed over the back of the throat were those in which 
paralysis most surely followed, especially in the general form in 
which the muscles of the extremities and trunk are implicated. Minor 
attacks of diphtheria are said to be particularly liable to be followed, 
especially in adults, by sudden paralysis of the heart ; but I have seen 
four cases in which the membrane had been abundant, and in which 
death from syncope occurred after convalescence was fairly established. 

(3) Relation of paralysis to albumen in the urine, — In almost all the 
severe cases of paralysis observed by me, albumen had been present in 
the urine, but this statement loses much of its value when it is con- 
sidered that the presence of albuminuria is the most common reason for 
detaining a patient in the hospital after convalescence is otherwise 
established, and it is chiefly in patients so detained that an opportunity 
was afforded me of watching the onset and progress of paralysis. It is 
also possible that patients who had been discharged at an early period 
may have been attacked by paralysis after leaving the hospital, and it is, 
therefore, clear that my observations do not suffice to establish any 
definite connection between the presence of albuminuria and the sub- 
sequent development of paralysis. It does not appear to me that there 
is any definite proportion between the quantity of albumen present in 
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the uriue, and the degree of the subsequent paralysis. In some cases 
of mild paralysis the urine had been loaded with albumen, while in 
cases of severe paralysis the quantity had only been small In still 
other cases the paralysis had not been attended or preceded by any 
albumen in the urine, while in others there had been no paralysis 
although the urine had contained a large quantity of albumen. 

(4) Time at which the paralysis commences. — The time at which the 
paralysis begins varies considerably. It sometimes begins before the 
disappearance of the membrane, and as early as at the end of seven days 
from the onset of the disease. In none of my cases has the first indicsr 
tion of paralysis been delayed beyond the fourth week of the disease, 
although new groups of muscles may be invaded at a much later period. 
The cardiac disturbance has, in nearly all my cases, appeared about the 
end of the third week. 

(5) The order in which and the relative frequency with which different 
muscular groups are invaded. — The paralysis almost always begins in the 
muscles of the soft palate, or of the lower extremities, and these are 
attacked with about equal frequency amongst themselves, and far more 
frequently than any other muscular group. Then come successively in 
decreasing order of frequency, and increasing order of time of invasion, 
the internal and external muscles of the eyes, those of the upper 
extremities, the heart, the muscles of respiration, and last of all those of 
the face. 

Soft palate. — Paralysis of the soft palate, shown by regurgitation of 
fluids through the nose, nasal quality of voice, and absence of movement 
on phonation, is nearly always symmetrical, but in one case the paralysis 
assumed a unilateral character. The regurgitation of fluids is generally 
intermittent, and the affection generally lasts rather more than a week. 

The lower extremities. — Leaving the state of the knee-jerks out of 
account for the present, the first indication of the invasion of the lower 
extremities is usually afforded by distortions of the big toes. These 
distortions may be divided into three stages : (1) Hyper-extension at the 
proximal, and extension at the distal joint ; (2) Hyper-extension at the 
proximal, and flexion at the distal joint ; (3) Flexion at both joints. 
In some cases the three stages may be observed to follow one another in 
succession, but in other cases the third stage or position may be attained 
at once without being apparently preceded by one or other of the first 
two stages. 

The eye muscles, — Next to the muscles of the soft palate and of the 
lower extremities, those of the eyes appear to be attacked with the 
greatest frequency. The paralysis may declare itself by loss of accom- 
modation, or by double vision and squint, either separately or in combi- 
nation, and it is difficult to say whether the internal or the external 
muscles are most frequently attacked. 
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The upper extremities, — The upper extremities become generally im- 
plicated a few days after the lower. Paralysis of the upper extremities 
generally declares itself, not so much by special implication of individual 
muscles as by a diffused feebleness of the limbs. The opponens pollicis, 
for example, has rarely been affected in a marked degree, and never 
except in association with great weakness of the arm as a whol& 

Heart, — Implication of the heart is shown by attacks of syncope and 
of pseudo-angina. The first attack of syncope may prove fatal, or the 
patient may suffer from a succession of mild attacks, which end in 
recovery, or in a severe and fatal attack. The mild attacks seem to 
occur most frequently in adults, and severe and fatal attacks in children. 
The four fatal attacks which came under my observation all occurred in 
children under ten years of age, and in all the throat had been covered 
by a large quantity of membrana In two of the adult cases observed 
the cardiac disorder consisted in a great increase in the frequency of the 
cardiac beats on slight exertion, such as sitting up in bed. 

Respiratory muscles, — The intercostal muscles and the diaphragm 
may be attacked either separately or simultaneously, and in the latter 
event the disease generally proves quickly fatal. Implication of these 
muscles generally occurs at a late period in the course of the disease. 

Facial muscles, — The muscles of the face were paralysed only in one 
case, and in that case the paralysis implicated the muscles of both sides, 
and the upper as well as the lower branches of the nerves. 

Sensory disorders, — Sensoiy disorders appear to me to be much less 
common as a sequel to diphtheria than motor paralysis. Numbness and 
tingling of the finger tips and of the ulnar borders of the hands have 
been observed by me in several cases, but I have never seen anything 
approaching to absolute ansesthesia. The greater part of my observa- 
tions, however, were made on children, in whom minor sensoiy disorders 
are not readily recognised, and it is, therefore, possible that the above 
conclusion is nol^ applicable to adults. It is very probable that in all 
cases in which the reflex action of the palate was lost the surface was in 
a state of ansesthesia. In one case in which tracheotomy was performed 
the internal surface of the larynx and of a few of the upper rings of the 
trachea was insensible to the irritation caused by the passage of fluida 
through the glottis. 

Duration of the paralysis, — ^The duration of the paralysis varies 
greatly in different cases. When it is limited to the soft palate, eyes, 
and a few of the muscles of the lower extremities, it may pass off in ten 
days or a week, or even in a shorter time. When it becomes generalised 
it may last for several months, but in that event a recovery takes place 
in one or more groups of muscles as other groups are being successively 
invaded. 
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Electrical readums. — In the cases of paralysis implicating the extremi- 
ties examined by me — ten cases in all — the faradic contractility of the 
affected nerves and muscles was diminished In all these cases the 
galvanic reactions of the affected muscles, the ESc. was greater than, or 
equal to (in one case), the ASc., thus showing the qualitative change 
which characterises the reaction of degeneration. 

It was found in three cases that the degenerative reaction was 
obtained in the quadriceps femoris before the patellar tendon reaction 
was quite lost, and in one case that the tendon reaction had reappeared 
before the normal formula was established in the muscle. The following 
seems to be the order of sequence : — 

(1) Diminution of the patellar tendon reaction. (2) The partial 
reaction of degeneration in the quadriceps femoris. (3) Absence of the 
patellar tendon reaction. (4) Reappearance of patellar tendon reaction in 
slight degree. (5) Return of normal galvanic formula in the muscle 
and of normal degree of patellar tendon reaction. 

Reflex actions. — The reflex of the palate is generally lost when the 
speech becomes decidedly nasal and fluids are ejected through the noee. 
The cremasteric, abdominal, epigastric, and plantar reflexes are occasionally 
diminished or absent. 

The patellar tendon reaction is lost at an early period when the 
paralysis invades the lower extremitie& In one case the patellar tendon 
reactions were decidedly exaggerated at first, but after a few days they 
became very feeble, although never entirely lost 

History, — Records of cases of paralysis after diphtheria might be multi- 
plied, but the few here reported sufficiently illustrate the course and 
progress of the disease. Such striking phenomena as are presented in 
diphtheritic paralysis must have attracted attention in all ages, 
but it is possible that the difficulties in speaking and swallowing may 
have been regarded as having resulted from a local cause, and the 
paralysis of the trunk and extremities as resulting from general weak- 
ness. In any case, it seems certain that the connection between the 
antecedent throat affection and the subsequent paralysis had not been 
clearly made out until about the middle of last century. It is true that 
a passage from Severinus'^ is often quoted to show that this observer had 
recognised the connection, but it simply states that sudden death may 
occur from thirty to forty days after convalescence had been established. 

The first observation of paralysis of the soft palate appears to have 
been made by ChomeLf Of one patient, a girl, aged six and a half 
years, he says '' she had become truly convalescent only on the forty-fifth 

* " Marci Aurelli Severinl de reoondlta absoessxim natun, libri VIII." Frano(rfurti ad Moenmn, 
1643, p. 440. 

t Chombl. " DiMertation hlBtoriqua tur I'dsp^oe d« gorge gaiigr6n«az qui 4 regnA panni !«• 
«u£iuis I'annte demiM^" Faria, 1749, ppw 88 «t 35. 
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-day of the disease, inasmuch as up to that time she expressed herself 
with difficulty, and spoke through the nose, while the soft palate was 
trailing." And of another young patient he says, ** I have learned that 
•up to the fortieth day of the disease the patient spoke through her nose, 
and that she became squint-eyed and disfigured, but as her strength 
gradually returned her aspect became natural." About the same time 
Ghisi,^ in describing the epidemic of angina which appeared in Cremona 
in 1747 and 1748, remarks of his own son, who had suffered from a 
severe attack of the disease : '' We abandoned to nature the task of 
remedying the strange effects of this disease, effects which were observed 
in many of those who had already become convalescent, and which 
persisted for about a month after the disappearance of the angina and 
abscess. The child continued to speak through his nose ; and the food, 
chiefly fluids, instead of passing into the oesophagus, frequently returned 
through the nose." A few years later, Fothergill' wrote : " Those who 
survived the fourteenth day were thought to be out of danger, at least 
from the disease itself, though some dropped off unexpectedly after a 
much longer reprieve. The consequences of this disease were often felt 
a long time after it had ceased ; an excessive langour and weakness con- 
i;inued for many months, and the voice or deglutition was frequently 
affected so as to be perceivable in some almost a year after." 

An American physician. Dr. Samuel Bard,* published an account of 
an epidemic of suffocative angina which appeared in New York in 1771, 
and mentioned the case of a child, aged 2^ years, who had suffered from 
paralysis of the soft palate and partial paraplegia after an attack of sore 
throat In the early part of this century brief reference is made by 
several French authors^ to the disorders of sight and of speech and the 
weakness of the extremities which follow an attack of diphtheria ; but 
it was not until 1851 that a general impulse was given to the study of 
these symptoms by publication of the observations of Trousseau and 
.Lass^gue*^ and of Morisseau," all of whom at that time believed that 

^ Ghui. " Lett, medich. ist. delle angina epidem. degli annl 1747 et 1748." Quoted by 
Bretonneau (P.). "Des inflammationa spteiales du tiflsu muqueux, et en particulier de la 
diphthMte, ou inflammation pelliculaire, oonnue aoua le nom de croup, d'angine maligne, 
d'angine gangr^neuse, etc" Paris, 1826, p. 46a 

' FoTHBBoiLL (John). " An account of the sore throat attended with ulcers." 3rd edition. 
London, 1751, p. 17. 

* Bard (Samuel). *' An enquiry into the nature, cause, and cure of the angina suffocativa, or 
sore-throat distemper."— 7Vaiuac(«on« qf the American Philoiophieal Sodetyt VoL L, Philadelphia, 
1789, p. 888. 

* GuiMiER. " Mtfmoire sur une iipidimii d'angine maligne, ou dlphth^ritique, qui a regn6 4 
VouTray et dans les communes voiaines 2i la fin de 1826 et dans le c6urant de 1827.— Journal 
gMr, de Mid., Tome CIV., ann6e 1828. Et Ozanam (J. A. J.). " Histoire m^cale g^ndrale et 
en particuli^re des maladies ^pid^miques." Seconde Edition, Tome IIL, 1885. 

* Tbgussxau (A.) et LisstouB (Ch.). *' Du naisonnement de la paralyiie du yoile du palaia." 
^V Union Midicale, 1861, p. 471. 

' MoEissBAU (L.). " Paralyaie du yolle du palais oomme cause du nasonnement.*'—!' ITnitfM 
JOdkaU, Paris, 1851, p. 499. 
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the paralysis was caused by a local inflammatioiL In the earlier 
Memoirs of Bretonneau no mention appears to be made of paralysis- 
as a sequel of diphtheria, and it was not until 1855 that he pub- 
lished the case of Dr. Herpin,^ although as early as 1843 that 
physician had sent him a report of his symptoms. After describing 
the symptoms of the acute stage, Dr. Herpin proceeds : — '' Incom- 
plete recovery, paleness ; a fortnight later there was pain in the 
wrists ; confusion of sight ; constriction of the throat ; paralysis of the 
palatine vault, which had become completely insensible ; regurgitation of 
food by the nostrils. Rather later there was tingling in the great toes, 
ascending as far as the knees. I walked with difficulty and very slowly, 
and my weakness was especially painful when I went up stairs, and this 
state continued without improvement for six weeks. The same tingling 
had reached my hands and fingers, and I had completely lost all tactile 
power." In the same memoir Bretonneau' mentions the case of a robust 
boy, aged 12 years, who was brought to him three months after he had 
recovered from a severe attack of diphtheria, '' walking by himself, but 
looking at his feet to know if, after three months, they touched the 
ground. They still remained so destitute of tactile power that he 
appeared to himself to be walking in the air." Important contributions 
now followed one another in France in quick succession, the most 
noteworthy of these being the papers of Trousseau,' Farre,^ Bouillon- 
Lagrange,° Moynier'; the inaugural dissertations of Perat^' ^^f^ 
Boutin,* Ranque,^° Revillond," Espagne,^' and, above all, the exhaustive 
monograph of Maingault,^ and the brilliant chapter on the subject in 
TrousseauV* " Clinical Medicine." 

At a later period the contributions of Charcot and Vulpian", Roger", 



> BRETomfXAU. " On the means of preventing the development and progreea of diphtheria.* 
Fifth Memoir.— ^rc^ gin, de Med., January and September, 1855. *' Memoira on Diphtheria.''^ 
New 8yd. 8oe,, Lond., 1859» p. 181. 

« Op. eit., p. 203. 

> Trousseau (A.). " Des angines."— (i^cu. det Hdpitaux, July, 1855. 

* Farre. " Des accidents cons^utifs de la diphth^rie."- 1* £7nian MidiceiUt 1857, p. 57. 

* Bouillon-Laoranob. " Quelques rdmarques sur I'angine oouenneuse ^piddmique, 1857- 
1858.— (Tot. htbdomadairet June 24, 1859. 

* MoYviKR. '* Compte rendu des faits de dlphth^rie obsenris pendant le premier s^meatre d» 
I'annte 1859.— (fox. d€$ H&p,, 1859, pp. 497, 507, 529 and 542. 

T Pcrat£. " Sur la diphth^rie."— 7A^4e de Paru, 1858. 

■ PtRT,» Boutin, >o Ranquk,>i Rkvillovd.—TMu* de Parity 1859. 

IS EsPAONS.— 7A^M de Paru, 1860, and Oat, dee H6p., Tome XXXIIL, Paris, 1860, pi 77. 

i> Mainqault (A.X "Sur lee paralysies diphth^riques."— ^rcA. ffhier. de Mid,, Tome XIV.». 
VoL II., Paris, 1859, pp. 885 et 674. 

>« Trousskau (A.)l CUniqu* midkale dt'^VBdUl-IHeu dt Parit, Tome I., Paris, 1861, p. 870. 

*■ Cbabcot et VuLPiAH.— CmnpCei render de la 8oe. de BioL, 1868, et Oaz. Hebdawkodairt, 1862. 

** BooER (H.)l ** Researches diniques sur la paralyse oonsAcutiTe li la dlphthMte.*— ifrc*. 
ginhr, de Med., 5th SMe, Tome XIX., Paris, 1862, pp. 5, 199 et 460. 
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Roger and Peter^, Lorain and L^pine^ Gendron*, Pierret^ Vulpian^ 
Dljerine^ Landouzy', and others, added so much to our knowledge of 
the disease that French physicians may well claim the distinction of 
having taken a predominating share in depicting accurately the clinical 
history, and determining the pathology of this form of paralysis. 

The first important contribution to the study of diphtheritic paralysis 
which appeared iu Germany was as late as 1862, from the pen of Dr. 
Hermann Weber^, who was at the time physician to the German Hospital 
in London, but it was soon followed by papers from Max Jaufie", Buhl^°, 
Gerhardt", Meyer^', and others. 

In this coimtry the first observation of paralysis following an attack 
of diphtheria since the days of Fothergill appears to have been made (in 
1 858) by the late Sir W. GuU." The patient was a boy who had ^uflFered 
from an attack of diphtheria which lasted about a fortnight, and after 
being convalescent for three weeks he noticed that he did not carry his 
head erect ; then followed difficulty of deglutition, loss of voice, dyspnoea, 
and at the end of two days deglutition became impossible, the breathing 
became thor^ic owing to paralysis of the diaphragm, and the patient 
died from asphyxia. The muscles of the neck were flaccid and wasted, 
the arms were unafiected. There was tenderness to pressure over the 
transverse processes of the upper cervical vertebrae. He mentions 
another case in which the arms were paralysed, but without giving the 
symptoms in detail Sir W. Gull attributed the paralysis iu this case 
to a myelitis of the upper part of the spinal cord, secondary to an 

^ RooiR et Pjreb. Art "Angine diphthMque. *'—I>iet. Bncydop, da Seienees midicala, 
BArie I., Tome V., 1866, p. 82. 

* LoRAm et L^nn. Art " Diphtherle.**— JTovveau Diet, de Mid. et de Chvr., Tome II, 1869, 
p. 619. 

* Gendron. "De la dysphagle dlphth6ritique.'*—X' ITnion midieaU. BMa IL, Tome V., 1866, 
p.*569. 

« PiBRRET.— Soei^(« de Bioloffi^t 'Dec 23, 1876. 

* VuLPiAN. " Maladies dee syst^me nerveux." Farla, 1876. 

' D^jBRiKE. " Note 8ur TexUitenoe dee leelona dee radnee anterleor dans la paralysie 
diphthMtique."— <7<u. nUd. de Pari$t BMo IV., Tome VI., 1877, p. 464. "Recherches sur les 
Usions du syst^me nerveux dans la iMuralysle dlphthteltiqae.*'— i<rcA. de Phytiologie^ SArie II., 
Tome v., 1878, p. 107, et "Bar les Usions der systtoie nerreuz dans cinq cas de paralysie 
diphth^rltique.*'— Gku. Hebdam de Mid,, 1877, p. 814. 

^ Lamdouzy (Louis). ' ' Des pazalysies dans les maladies aignes.** Paris 1880, p. 82, et eeq. 

* Wbber (Hermakn). "Ueber die L&hmungen nacb Diphtheria."— Ftre^ic'f AreMv, Bd. 
XXV., BerL, 1862, p. 114, und Bd. XXVIIL, 1863, p. 489. 

* Max jAwrt.—8ehmide» JaArb,, 1862, Bd. 140, und 1868, p. 215. 

>o Bdhl. ** Siniger ttber Diphtheria.**— Zei<«e^r^>Vr Biologie, 1868. 

11 Gkrhardt. " Diphtherltis : Lihmung des Kehlkopfschluss-apparates ; fortbestende 
Diphtheritls des Sinus pyriformls; Schluckpneximonie; Heilimg durch Faradisation dee 
Kehlkopfes und ausschUessUche BmOhrung durch die Schlundsonde wUhrend 82 Tagen."— £er(. 
klin, WocKeruchnft, Bd. VI., 1869, p. 44. 

1 * Meter (P.). *' Anatomische Untersnchungen ttber diphtheritische Ltthmung.**— Virchoutt 
ArcJUv., Bd. LXXXV., 1881, p. 196 e( teq. 

** Gull (W.) " Lesions of the nerves in the neck and of the cervical segments in the cord 
after *faucial diphtheria.' *'— The Lancet, VoL U., 1858, p. 4. 
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ascending neuritis of the cords of the cervical plexus, which was in its 
turn caused by a chain of inflamed glands.^ This opinion was in accord 
with the theory he had already advanced, that myelitis of the lumbar 
enlargement of the cord is often a result of an ascending neuritis 
secondary to a local disease in the uro-genital organs. 

An epidemic of diphtheria broke out at Cornwall in 1855, and in the 
following year it appeared at Folkestone in Rent, Spalding in Lincoln- 
shire, and Leek in Staffordshire ; and when once Sir W. Gull had directed 
attention to paralysis as a sequel of it, reports of cases came from 
various parts of the country. Cases of paralysis were reported by 
Eingsford', from Clapton ; by Bellyse*, from Nantwich, in Cheshire ; by 
Hugh George*, from Revesby, in Lincolnshire ; by Ranking^ and Elade*, 
from Norwich ; by Ransomed from Bowdon, in Cheshire ; by Hillier^y 
from Plymouth, and by Ellis' from Crowle, in Lincolnshire ; while 
Dixon^° and Rooke^^ directed special attention to the impairment of 
vision which results from paralysis of the accommodation. Our know- 
ledge of this subject was still further extended and perfected by the 
various communications and the monograph of Greenhow", the able articles 
which appeared in the second report of the Medical Officer of the Privy 
CounciP, and by the monograph of Hart^*, and the classical work of 
Jenner^'. The appended list of contributions indicates the sources of 
our further knowledge of the disease : — 



* Gull (W.). *' Oaaes of paraplegia associated with gonorrhoea and stricture of the urethra.**— 
Medico-Chirurffical TmtuaetionSt Vol. XXXIX., Lond., 18M, p. 195. 

' KivosFORD (Cbab. D.X " Letter on ' Diphtheria.* "—The Lancet^ VoL II., 1858, p. 485. 
» Bblltbb (E. 8.). " Letter on • Diphtheria.' "—The Lancet, VoL IL, 1858, p. 673. 

* Gbobok (Hugh). " Letter on ' Diphtheria.' "— 7A« Lancet, Vol. IL, 1858, p. 619. 

■ Rankimo (W. H.). *'A lecture on diphtheria, delivered at the Norfolk and Norwich 
HospitaL"— 7A« Lancet, VoL L, 1859, pp. 28 and 51. 

* Eaob (Pktbr). " Cases of paralysis as a sequela of diphtheria."— 7%« Lancet, VoL 11., 18J9, 
p. 50. 

' Ransoms (A.). '* Diphtheria affecting the throat, and, to a slight extent, the air passages : 
paralysis ; recovery."— The Britieh Medical Journal, VoL IL, 1859, p. 906. 

* HiLLiBR (Thomas). " On Diphtherite."— lf«Iiea< Times and GazetU, VoL L, 1859, p. 135. 

* Slus (Hknbt W. T.). *' Diphtheria at Crowle, in Lincolnshire."— JAe Lancet, VoL II. , 
1859, p. 642. 

*o Dixon. " Impaired vision as a sequela of diphtheria."- 37b« Medical Ttma and Oasctle^ 
VoL L, 1859, p. 889. 

> * RooKB (T. M.). *' A letter * on impaired vision after diphtheria.' "— 7%e Medical TinuM and 
Oasette, VoL L, 1859, p. 659. 

>' Obbenhow (Hbadlam)l ** Communication, Harveian Society."— 7%e Medical Time* and 
OoMette, VoL IL, 1859, p. 294 ; and on " Diphtheria." London : 1859 and 1860. 

i"* Simon, GRBsraow, Sandkbson, Gull, Moncxton, Motcx, and Jonbb. Articles in the 
Second Report of the Medical Officer of the Privy Council, with appendix (1859). Lond., 1800. 

** Habt (Ebnebt). *' On Diphtheria : Its symptoms, treatment, and prevention." Loodop : 
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** Jbnnbr (William). " Diphtheria : Its symptoms and treatment. " London : 1861. 
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Etiology, — Although an attack of diphtheria is always the exciting 
cause of the subsequent paralysis, yet it is likely that the relative 
frequency with which patients are affected by paralysis will be greatly 
influenced by the age and sex and previous state of health of the 
patient 

Agt. — From an analysis of his cases Landouzy* concludes that diph- 
theria is more frequently followed by paralysis in adults and advanced 
age than in infancy. Out of 68 cases collected by him, 6 only occurred 
between the ages of 2 and 6 ; 9 between 6 and 10 ; 18 between 10 
and 20 ; 13 between 20 and 30 ; 8 between 30 and 40 ; 8 between 40 
and 50 ; and 6 above 50 years of age. Now, according to the statistics 
of Trousseau, Rilliet and Barthez, and others, diphtheria is encountered 
much more frequently in infancy, or from the ages of 2 to 6 years, than 
at any subsequent period of life, and it may be said that there is a pro- 
gressive decline in the relative number attacked in each decade of life, until 
after 45 years of age the proportion of the population afifected becomes 
exceedingly small. But the statistics of Landouzy show that 15 only are 

^ Landouxy, Op» cit., p. 42. 
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attacked by paralysis in the first, as compared with 18 in the second, IS 
in the third, 8 in the fourth, and 6 in the sixth and subsequent decades of 
life ; so that taking into consideration the relative frequency of diphtheria in 
early, and its relative infrequency in later life, it would seem that paralysis 
must follow diptheria much more frequently in adults and old people 
than in children. An analysis of my own collected cases, however, would 
appear to throw considerable doubt upon this conclusion. The number 
of cases collected by me from the sources mentioned in the foregoing 
bibliography is 171 ; of these 38 occurred in patients between the ages 
of early infancy and 6 years ; 25 between 6 and 10 ; 42 between 10 and 
20; 31 between 20 and 30 ; 23 between 30 and 40 ; 6 between 40 and 
50; and 6 above 50 years. In other words, of these 171 cases, 63 
occurred in the first, 42 in the second, 31 in the third, 23 in the fourth, 
6 in the fifth, and 6 in the sixth and subsequent decades of life. These 
statistics, then, lend much less countenance than those of Landouzy to 
the view that paralysis follows diphtheria less frequently in children 
than in adults ; and, besides, it must be remembered that a moderate 
degree of paralysis is much more liable to be overlooked in infants thaa 
in adults. An infant cannot direct attention to numbness, tingling, and 
other sensory disorders, and inability to see small objects from paralysis 
of accommodation, and a moderate squint, is apt to be entirely overlooked 
by unobservant parents, while incapacity to stand or walk is likely to be 
attributed to general weakness instead of to a special kind of paralysisL 
And, again, a much larger proportion of children than of adults die 
during the acute stage of the disease, and before the period for the 
appearance of the paralysis is reached. On the whole, it seems probable 
an extended observation will show that diphtheria is followed by paralysis 
as frequently in children as in adults. 

Sex, — Of 93 cases collected by Landouzy, 55 males and 38 females 
were attacked by paralysis, and of my 171 cases, 91 were males and 
67 females, while in 13 cases the sex is not stated. The statistics of 
writers on diphtheria seem to show that males are rather more frequently 
attacked by diphtheria than females, and it would, therefore, seem 
probable that sex does not exercise any influence upon the development 
of paralysis after diphtheria. 

RdcUion of the Sort Throat to the Subsequent Faralysis, — A survey of 
my collected cases has not enabled me to establish any proportion 
between the severity of the sore throat and the degree and extent of 
paralysis, but it is abundantly clear that many cases of slight sore 
throat are followed by well marked paralysis. Reverting to the cases 
recorded by myself, it will be seen that the first patient (Case 1) had 
suffered from a very severe attack of diphtheria, which appeared likely 
at one time to have proved fiEttal, but the second patient (Case 2) was 
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only supposed to have had a common inflammatory sore throat, until 
the appearance of the paralysis, and, indeed, the opinion that the sore 
throat was of the nature of diphtheria, is only an inference from the 
presence of subsequent paralysis. The third patient (Case 3) — a medical 
man^-on being asked if he had recently suffered from sore throat, replied 
in the negative, and it was not until he was told that his symptoms bore 
a strong resemblance to diphtheritic paralysis, that he mentioned the 
circumstance of having attended several cases of diphtheria in his 
practice, while the fact of his having had a slight sore throat hhnself 
only came to his recollection some days later. Some time ago, another 
medical man came to me complaining of numbness of the extremities, 
and general weakness. He stated that some weeks previously he 
experienced disagreeable sensations of numbness, and tingling in his 
fingers and toes, but he did not feel alarmed about himself until one day 
he found, on joining at a game of cricket, that he could not run. When 
I saw him he had lost all his spring, could not stand on the tips of his 
toes, the patellar tendon reactions were absent, his grasp was feeble, and 
he had some difficulty in performing the special movements of his 
fingers ; but his speech, power of deglutition, and vision were unaffected. 
All the causes of peripheral neuritis, including sore throat, were strictly 
enquired into with negative results, and the patient left me with a 
hopefiil prognosis, and the diagnosis of idiopathic multiple neuritis. 
Some weeks later he wrote to say that he had completely recovered, and 
that he believed his case must have been one of diphtheritic paralysis, 
as he had been attending cases of diphtheria, and he now recollected 
having had a slight sore throat some weeks before he saw me. 

A fortnight ago (October 2nd) a professional brother, who has the 
medical superintendence of a large educational establishment in the 
neighbourhood of Manchester, consulted me for paralysis of all the 
extremities. He could hardly stand, and had to be assisted from the cab 
to my consulting room. The patellar tendon reactions were absent, and, 
although he is a powerfuUy-buUt man, the grasp of either hand only 
measured 20 degrees on the dynamometer, as compared with 100 degrees 
of a healthy man. There was possibly a slightly nasal quality of speech, 
but the uvula was not trailing, and it contracted on phonation and to 
mechanical irritation, and there were no eye symptoms, fteferring to 
his then condition, he said : <' This has a history. In the beginning of 
March I had a severe attack of influenza, which left me very weak for 
two or three months, but after a time I picked up, and felt quite well 
during the months of June, July, and the early part of August About 
the second week in August I felt again a good deal nm down, but at the 
middle of the month I got off for my holidays, went up the Rhine, spent 
ten days in Switzerland, and came back on September 1st to London, 
16 
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feeling quite welL In London I took a Turkish bath, and spent the 
remainder of a rather cold day boating on the river. On the following 
day I came home, and for the next two days I felt as well as ever I did 
in my life. On the third day my hands and feet began to tingle and 
became nimib, and I soon found that I was becoming day by day 
weaker, ontil I am as you see me now, scarcely able to stand." He 
then added : ** You may put alcohol and syphilis out of the question in 
my case." " Have you had a sore throat recently 1 " I asked. " No," 
he replied, unhesitatingly. '' Just think," I said, *' when you were run 
down in the second week in August ; are you quite sure that you had 
no sore throat ? " '' Not the least," he replied ; " I have not had a sore 
throat this year.** ''Well," I said, ''if you are not suffering from 
diphtheritic paralysis, I do not know what to make of your case." 
*' Oh ! " he replied, " we have had a lot of diphtheria at our place, and 
during August all the drains were opened and I had to superintend 
them." He still persisted, however, in saying that during August he 
had not the slightest indication of a sore throat, and that he had 
nowhere an open wound. Only this very day (October 17th) a man 
came to my consulting rooms complaining of numbness and coldness of 
the extremities, and saying that his feet felt as heavy as if they were 
made of lead. The patellar tendon reactions were absent, and there 
were indications of a slight degree of paralysis of the small muscles of 
the hands and feet A brief examination sufficed to exclude the action of 
lead, alcohol, and syphilis, and I then enquired if he had recently suffered 
from sore throat " I had an attack of quinsy in August," he said, " and in 
the following week one of my children died from croup. The doctor 
opened the throat and put a tube in [tracheotomy], but the child died two 
days afterwards." I then found on enquiry that in the week subsequent 
to the child's death he had lost his voice, although his throat was no 
longer sore, and some days later he had double vision, and was unable to 
read without the aid of glasses. The visual disorders lasted a week or ten 
days, and then his fingers and toes began to tingle, and his legs soon 
became so heavy that he could scarcely walk. A case came before me 
about Christmas, last year, in which the relation of the paralysis to an 
antecedent sore throat was involved in still greater obscurity. The 
patient was a farmer, and I was told that he had not been able to work 
since he had an attack of rheumatic fever eighteen months previously. 
His chief complaint was that he could not work with a spade or other 
tool, owing to the feebleness of his grasp. He said that his legs wm:« at 
one time so weak that he could hardly stand, but he had now completely 
recovered the use and power of his lower extremities. His hands and 
feet were for a long time quite numb and dead, and without feelings bat 
the natural feeling had now returned, with the exception of a slight 
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impairment of the sense of touch in the tips of his fingers^ which was 
still present. I found the patellar tendon reactions present, and the only 
objective symptoms I could discover were a much feebler grasp than 
might have been expected from a man accustomed to manual labour, and 
a certain disability in performing the special movements of the fingers. 
There was no indication of syphilis in the history of the patient, he was 
a life long total abstainer, and there was no blue line in the gums. I 
was inclined to regard the case as one of multiple neuritis of rheumatic 
origin. It occurred to me, however, to make enquiries into the kind of 
symptoms from which he suffered during his supposed attack of 
rheumatic fever. ** Had you a sore throat," I asked, '* when you began 
with the rheumatic fever 1" "Oh! yes," he replied, 'Hhat is the way 
I began. I went to a doctor and he looked down my throat; he 
told me I must go to bed at onca He came to see me every 
day for over a week, and he applied stuff to my throat with a 
brush, and he gave me a gargle and medicine." He had difficulty 
in swallowing while in bed, but he could not remember that he 
had much difficulty at a later period, or that he had double vision » 
or difficulty in reading. A few weeks later his hands and feet became 
numb ; " in fact," he said, " I was numb all over, and I could scarcely 
stand, whilst things slipped out of my hands, and I could hardly button 
my clothes." After this statement it became quite clear to me that I 
had in the case before me the last remnants of a paralysis that resulted 
from a diphtheritic sore throat, from which the patient had suffered 
eighteen months previously. Our search after diphtheria, as an ante- 
cedent to peripheral neutritis, is obscured in various waya In the 
following case the symptoms were supposed to have resulted from an 
injury to the head, but on careful inquiry it turned out that the 
paralytic phenomena had appeared soon after the patient had suffered 
from sore throat, and many months after the accident P. H., aged 35 
years, was brought to the Royal Infirmary to see me in March last, 
with the statement that he was suffering from paralysis, which was 
caused by an injury to the head received in May, 1889. When engaged 
at work a brick fell on the top of his head and knocked him down. 
There was a gaping wound on the top of the head, and he lost a great 
quantity of blood, but did not lose consciousness. On examining the 
patient, a cicatrix, an inch in length, was found on the top of the head 
above the right parietal eminence, and about an inch to the right of the 
middle line. The neighbourhood of the cicatrix was tender to pressure, but 
the bone was not depressed, and at no time did he feel any indication of 
spasm or convulsion. He complained of sleeplessness, depression of spiritH, 
loss of memory, giddiness, and occipital headache. The field of vision of 
the right eye was much restricted, and of the left normal ; there wbm 
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relative deafness of the right ear, and the prick of a pin was not felt so 
well in the right half of the head, trunk, and extremities, as in the cor- 
responding parts of the left half of the body. He also complained of 
great weakness, and his gait was unsteady, and had a well-marked '' high 
stepping'' character, and the patellar tendon reactions were absent The 
cutaneous reflexes were active. The grasp of either hand was feeble, and 
he could not approximate the tips of the thumbs and little fingers with- 
out flexing the thumbs at the .phalangeal joints. There were no sensory 
disorders to objective examination, beyond the slight degree of heminan- 
8Dsthesia already described ; but the patient stated that some time ago 
his hands and feet were numb, cold, and without feeling. The pupils were 
somewhat dilated, but contracted to light and accommodation. The ocular 
movements were normal, with the exception of outward rotation of the left 
eye, which was slightly defective, as proved by the inability of the patient 
to bring the outer edge of the cornea quite up to the outer canthus. 
The electrical reactions of the affected nerves and muscles were normal. 
The urine was acid, specific gravity 1030, and was free from sugar or 
albumen. It was clear that in this case we had to do with two sets of 
quite distinct symptoms. The insomnia, depression of spirits, occipital 
headache and right sided hemiansasthesia, with restriction of the field 
of vision, were clearly the symptoms of traumatic hysteria, as so fre- 
quently met with after railway accidents. The fiact that the hemi- 
aneesthesia occupied the right half of the body showed clearly that it 
could not have resulted directly from the injury, which was seated over 
the right parietal eminence. The paralysis was too equally distributed 
on both sides of the body and in all the extremities to be attributed to 
the local injury directly, and besides, the loss of the patellar tendon reac- 
tions showed that we had to do with an atrophic paralysis ; in short, 
taking the history of the numbness of the extremities, from which the 
patient had previously suffered, together with the character of the 
paralysis, there could be little doubt that the patient was suffering from 
a peripheral neuritis. The question now was, how to account for the 
presence of multiple neuritis ? The patient was a total abstainer ; there 
was no history of syphilis ; there was no blue line on the gums ; and the 
urine was free from sugar ; while the patient was far too powerfully buOt 
and healthy looking to attribute his condition to any form of cachexia ; 
and ho was not engaged in using explosives, or in any occupation that 
would expose him to carbon monoxide gas. A careful search into the 
histozy of the onset of his symptoms was now instituted. After the 
injury he bled freely, and was nine days in bed. On getting up he felt 
very feeble, but at the end of three weeks he resumed his occupation, 
and although he still felt weak and depressed he continued at his work 
for three months. At the end of that time — that is, about five months 
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before he came under my obserration — he was seized with a sore throat, 
and had to desist from work He was about a week in bed, and had 
some difficulty in swallowing at the time, but not at a subsequent period 
On getting up he felt very weak, and a fortnight later he began to see 
things double, and was troubled by attacks of giddiness. Soon afterwards 
his hands and feet became numb and tingled, and his legs got so weak 
that he could hardly stand, while he could not hold any tools in his 
hands. During the few weeks before I saw him he had improved con- 
siderably in his power of walking, and his grasp was getting stronger, 
while the numbness had disappeared from his extremities, but he still 
complained of great weakness and depression, and was quite unable to 
work. Comment on the case is unnecessary. I have no doubt that the 
symptoms indicated a mixture of traumatic hysteria and post diphtheritic 
paralysis. 

In other cases the presence of diphtheria is obscured by an antecedent 
attack of tonsillitis. A case is mentioned by Dr. Buzzard, in which a 
patient immediately after the breaking of a ''quinsy," a disease from which 
he had suffered on eight or nine previous occasions, went down to a cellar 
in his house in which there was an untrapped drain, which stank offensively, 
and a few days later he began to feel numbness of his feet, and was sub- 
sequently attacked by paralysis, which presented all the characteristics 
of that which follows diphtheria. Of this case Dr. Buzzard^ remarks, '' it 
would seem that with a tonsil presenting an open wound he became 
readily infected by this exposure." At other times the difficulty in 
diagnosis arises from the presence of an antecedent inflammatory sore 
throat or tonsilllitis, suggesting that the paralysis is due to diphtheria, 
when in reality the sore throat has only helped to develop, as any other 
acute illness might have done, a paralysis from a totally different cause, 
such as excessive drinking. A case of this kind is recorded by Dr. 
Bristowefy in which a policeman developed an atrophic paralysis 
immediately after he had suffered from a severe attack of tonsillitis, but 
the previous habits of the patient, and the presence of great muscular 
tenderness, extreme atrophy of the muscles, and persistence of the 
paralysis with deformities of the extremities, after being under careful 
treatment for nine months, pointed to alcohol rather than diphtheria as 
the cause of the symptoms. Another difficulty in diagnosis arises from 
the flEict that paralysis may follow cutaneous diphtheria, and in the 
complete absence of any throat affection. Cases of this kind have been 
reported by Roger, Raciborsky, Paterson, Caspary, and Gamier, and 
when we come to speak of the cases of paralysis which are said to have 

* Buzzard (ThomasX " Clinical lectures on diseases of the nervous system."— Loudon, 
1882, p. 317. 

t Bbibtowk (J. Stkr). *' Clinical lectures and essays on diseases of the nerrous system."- 
London, 1888, p. 355. 
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followed septicflomia, evidence will be adduced to render it probable that 
in soma of theses oases, at least, the wound had been infected hy the 
poison of diphtheria. In commenting upon the* principal case of acute 
ascending paralysis, reported by Landiy, it has already been suggested 
in these pages that the paralysis was a sequel to infection of the ulcerated 
sur&ce left by the blisters used in the treatment of an antecedent 
pneimionia, and when we come to analyse the other cases of paralysis 
reported as occurring after pneumonia, still further eyidence will be 
adduced to show that the patients had been infected by diphtheria on a 
blistered surface, or that the attack of diphtheria was obscured by a 
complicating pneumonia. In estimating the evidence in favour of the 
occurrence of paralysis after scarlet fever, typhoid fever, small-pox, and 
erysipelas, the possibility of a complication of diphtheria with the chief 
disease must not be overlooked. 

The remarkable difficulties which occasionally present themselves in 
connecting a rapidly invading paralysis with the poison of diphtheria are 
well illustrated by the history of an epidemic of diphtheria as reported 
by Dr. Boissarie,* which occurred in one of the departments of France. 
The first victim to the disease was a child, aged three years, who was 
seized, without any antecedent sore throat, by difficulties in deglutition 
and articulation ; the breathing soon became embarrassed, and the child 
died in four or five hours from the commencement. The mother, who 
had been confined two months previously, was next attacked in the 
same way, and in addition to paralysis of the pharynx and tongue, the 
upper eyelids were drooped, the pulse became very quick, and the 
breathing slow and embarrassed, and she died in twenty-four hours. The 
grandmother and son and another daughter were successively attacked, 
and each died in six, five, and three days respectively; so that of a 
family of six persons, five died, and the husband of the woman who 
had been confined alone escaped. An officer in a neighbouring garrison 
was next attacked. On October 15, the soft palate and pharyngeal 
muscles became suddenly paralysed, and three days later he brought 
up large quantities of mucus from the mouth ; his face was altered, his 
eyes were half closed, and he had dimness of vision. On October 25th, 
he complained for the first time of sore throat, and the uvula and 
fauces were now seen to be covered by a vast exudation, which for five 
days rendered swallowing impossible. He also experienced difficulty in 
using his arms, and his pulse was slow. This patient recovered. A 
young woman, who had on October 21st visited the family first affeoted, 
found herself on October 25th, without any pain or visible disease of 
the throat, unable to swallow liquids. On the following day her eyelids were 
drooped, and her vision was dim. A few days later her breathing became 

* BoissARiK. " Epid^mie de poralysies diphth^ritiquet.^— (7a:. htldomadairt, SAcle XL 
Tom« XVIIL Paris, 1881 ; p. 310. 
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embamussed ; the pulse was small, feeble, and beat at 80 in the minute ; the 
urine passed involuntarily, and the patient died, without agony, from 
simultaneous arrest of respiration and of the heart's action, on Oct SOth, 
five days from the commencement of the symptoms. A child of this 
woman, of the age of 10 years, was seized with the same symptoms as 
her mother, and was also unable to stand, but she made a oomfdete 
recovery in about two months. The porter of the hospital was next 
attacked by paralysis, without antecedent sore throat ; his gait was un- 
certain and staggering, his arms were feeble, and he was unable to use 
his fingers in buttoning his clothes, but he made a complete recovery in 
three months. Dr. Boissarie was now himself attacked ; he began on 
Oct 31 St, with a painful sensation of a foreign body in his throat, but it 
was free from membrane. He could not swallow without taking great 
precautions, and his voice was nasal. The urine contained albumen, his 
pulse, which was very feeble, fell to 50 beats in the minute, and his vision 
was dim, but he made a complete recovery in two months. Here, then, 
is an epidemic which was ushered in by cases in which the paralysis oc- 
curred at once, without being preceded by angina, and proved fatal in a 
few hours or days. In one case the paralysis was followed by angina instead 
of the angina preceding it. In the further progress of the epidemic the 
disease followed the usual course, in which the angina was the predomi- 
nant symptom, and in most of the cases it was neither preceded nor fol- 
lowed by paralysis. 

JRelation of Albuminuria to the Degree of Paralysis. — The presence 
of albumen in the urine does not appear to exercise any appreciable 
influence upon the development of the subsequent paralysis. In my 
171 collected cases albumen in the urine is only mentioned 10 times. 
Of these 10 cases 2 died — 1 at the end of 38 and the other at the end 
of 36 days from the onset of the sore throat — and 8 recovered in a 
period varying from 24 days to 4 months from the onset of the sore 
throat, the average duration being 2 months. In a large number of 
my cases, however, the symptoms of the primary disease are merely 
recorded from the statements of the patients and their friends, and the 
albuminuria is mentioned chiefly when it is present during the course of 
the paralysis. My cases, therefore, do not enable me to determine 
whether or not there is any relation between the presence of albumen in 
the urine during the acute stage and the development of paralysis 
subsequently. 

Relative Frequency of Paralysis after Diphtheria. — The frequency 
with which diphtheria is followed by paralysis has been variously 
estimated by different authors. Out of 210 cases of diphtheria collected 
in 1860 by Roger^ 36 were subsequently affected by paralysis, which 

* Roont. " R6cherchefl clinlques sur la paralysie cons^utive \ la diphthMte."— ilre^ ginir, 
MSd,, S^rie V.. Tome XIX., 1862, p. 9. 
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gives a proportion of rather more than 17 per cent, but in a subsequent 
conununication the author^ stated his belief that the proportion affected 
was still higher. 

Sann6 collected 1,382 cases, and of these 15*5 were subsequently 
affected by paralysis, which gives a proportion of about 11 per cent; 
while Dr. Monckton, of Maidstone, only met with paralysis nine times 
in 300 cases, or a proportion of 1*15 per cent. It will be remembered 
that the number of cases of diphtheria treated at Monsall Fever Hospital 
in the period over which Dr. Bowman's observations extended was 90, 
and that of these 20 were subsequently affected by paralysis, which 
gives a proportion of 22 per cent But if account be taken of the cases 
in which death occurs at an early stage of the primary disease, and of 
the patients that disappear from observation before the time for develop- 
ment of the paralysis is reached, it is clear that the proportion attacked 
will be much higher than that indicated by these statistics. And when, 
by close observation, the slighter indications of paralysis — such as a 
nasal quality of voice, dimness of vision, diplopia or strabismus, loss of 
the patellar tendon reactions, and slight deformities in the attitudes of 
the toes and fingers — are carefully noted, it is very probable Mr. Bowman's 
estimate that two out of every three children affected by diphtheria are 
subsequently attacked by paralysis, or a proportion of 66 per cent, is 
not by any means too high. It is, however, possible that the proportion 
attacked by paralysis varies greatly in different epidemics ; but in the 
meantime, taking one epidemic with another, we do not think that the 
estimate of 20 per cent is by any means too high, and the probability is 
that a careful observation of the slighter degrees of paralysis will here- 
after show that this estimate is much below the reality. 

Symptoms, — It has already been said that no definite relation could 
be discovered in my cases between the duration and severity of the 
primary disease and the extent and degree of the subsequent paralysis. 
Of the 171 cases collected by me no information is given with regard to' 
the duration of the primary disease in 42 cases ; the primary sore throat 
is described as having only lasted a few days, or having been of short 
duration, or slight in degree in nine cases, while it is said to have been 
severe in five cases. Of the remaining 115 cases, the sore throat is said 
to have lasted in 15 cases from 3 to 7 days, in 80 cases from 8 to 14, 
in 15 cases firom 15 to 21, and in 5 cases from 22 to 28 day& It is not 
likely that the membrane lasted in any case so long as 22 days, but it 
may be assumed that in those cases in which it is mentioned that 
convalescence was not fully established imtil the course of the fourth 
week, the primary disease must have been of a very severe character ; 

* RooiB et Preb. Art. "Anglne diphth^ritique."— Diet. Encyclop. da SeUneet Mtdiealtit 
tiri9 I., Tome V., 18M, p. 82. 
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yet in none of those cases was the siibsequent paralysis profound in 
degree, while in many of the cases in which the sore throat was slight 
and transient, the paralysis was widely distributed, and in some of the 
cases proved fatal With regard to the interval between the cessation 
of the sore throat and the commencement of the paralysis, in 43 cases, 
no information is given ; while in 13 cases the paralysis is said to have 
begun at the close of the febrile attack. The case of John Dunlop 
(Case 1) reported by myself is instructive in this respect. It will be 
seen that during the course of the sore throat, his voice became husky, 
and fluids regurgitated through the nose ; but as improvement of the 
local disease set in, these symptoms all but disappeared, and remained 
absent imtil the fourteenth day afkerconvalescence had become established, 
when the nasal voice and regurgitation of fluids through the nose 
reappeared, and lasted for about three week& In one of the cases 
reported by D6jerine, the patient, a child, aged 2^ years, who was the 
subject of Potts's curvatiure, had a slight attack of angina, which lasted 
thirteen days, and towards the end of the attack he had some difficulty 
in swallowing fluids, part of which regurgitated through the nose. At 
the end of three days all signs of paralysis of the veil of the palate had 
completely disappeared, and the little patient was regarded as quite 
convalescent ; but at the end of another three weeks the soft palate and 
pharynx became again affected, the patient was unable to swallow, fluids 
regurgitated through the nose, and the paralysis spreading to the 
muscles of the limbs and trunk proved fatal at the end of another 
week. These cases, then, render it probable that the muscles of the 
back of the throat may be affected in the course of the primary disease, 
by the local inflammation, and at a later period by the form of para- 
lysis, whatever may be its cause, to which the muscles of the body 
generally are liable. Of the remaining 125 cases, it is stated that in 16 
cases the paralysis began soon, or a few days after the cessation of 
the sore throat, in 31 cases that it began in firom 2 to 7 days, in 43 
between 8 and 14 days, in 20 between 14 and 21 days, in 4 between 22 
and 28, in one at the end of 40, and in another at the end of 60 days. 
It may, therefore, be stated broadly that in the majority of cases 
the paralysis begins in from 8 days to 3 weeks after every trace of 
local inflammation has subsided, while exceptionally it may be delayed 
as late as 8 or 9 weeks after the sore throat The paralytic phe- 
nomena are said to be sometimes ushered in by general symptoms. 
Lorain and Lupine state that there is in some cases a sensible rise of the 
temperature of the body with acceleration of the pulse, but Maingault 
asserts positively that the temperature of the body remains at, or may 
even fall below the normal, and Weber insists upon a remarkable slowing 
of the pulse as a premonitory symptom. The truth appears to be that 
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none of these phenomena are constanti and that the nervous symptoms 
often declare themselves without any warning. All authors are agreed 
that in hy far the majority of cases the nervous disorders begin by para- 
lysis of the veil of the palate, which declares itself by a nasal tone of 
voice, by fluids being ejected through the nose during attempts at 
deglutition, aud by inability to pronounce clearly the explosive conso- 
nants. The patient can swallow solids better than fluids, inasmuch as 
the latter are more readily ejected than the former through the nose, but 
when the pharyngeal muscles become paralysed, as they often do, the 
difficulty of deglutition becomes greater and the patient is in danger of 
being starved from inability to swallow sufficient food, or of being 
suffocated by the bolus becoming impacted in the pharynx, the latter 
accident being facilitated by the fact that aneesthesia of the mucous 
membrane of the superior part of the larynx is often superadded to the 
pharyngeal and palatal paralysis. Of the 171 cases collected, disorders 
of the function of the palate were present in 128 and absent in 42 cases. 
Of the 128 cases in which such disorders were present a nasal quality 
of speech is alone mentioned in 6 cases, regurgitation of fluids through 
the nose alone in 5 cases, and difficulty in swallowing in 10 oases, 
leaving 109 cases in which a combination of two and generally of all 
the three symptoms was present. In none of these cases is it mentioned 
definitely that there was a difficulty in swallowing solids as well as fluids. 
Paralysis of the palate was accompanied in 30 oases by symptoms indicative 
of disorders of the muscles of the pharynx, tongue, or lazynx. Paralysis of 
the abductors of the vocal cords gives rise to difficulties of respiration, and 
of the muscles which approximate and render tense the vocal cords, to 
alterations of voice, which may vary from a slight hoarseness to complete 
aphonia. The laryngeal disorder was declared in nine cases by paroxysms 
of coughing on swallowing, which was, therefore, probably caused rather 
by ausesthesia of the larynx than by paralysis of the vocal cords. The 
operation of tracheotomy is only mentioned as having been performed in 
two of these cases. It was declared in 5 cases by aphonia alone, and 
in three other cases the aphonia is said to have been accompanied by 
paralysis of the vocal cords, while in another three cases the vocal cords 
are stated to have been paralysed, but without mention being made of 
any disorder of voice. In 1 case the voice is said to have been tone- 
less. In 10 cases it is stated that the patient had suffered from diffi- 
culties of articulation or that his speech was indistinct or embarrassed, bnt 
without giving details which would enable us to determine the particular 
group of muscles affected. The larynx or pharynx is said to have been 
affected in 6 cases, in which no mention is made of nasal speech or the 
other symptoms which indicate paralysis of the palate. In 1 case the 
abductors, and, two days later, the adductors of the left vocal cord were 
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completely paxaljsedi and in a second case the adductors were paralysed 
so that there was complete aphonia, while in a third case incomplete 
closure of the glottis was declared by a cough which is said to have been 
non-explosive. Paralysis of the tongue is declared, when the affection is 
unilateral, by deviation of the organ on protrusion, and when bilateral 
by the inability of the patient to project the tip beyond the lips, or, m 
lesser degrees, by tremulousness on protrusic^i, and by a difficulty being 
experienced in executing the first act of deglutition. Unilateral paralysis 
of the tongue was present in two cases, as declared by deviation on 
protrusion, and in three other cases the tongue is said to have been 
feeble or paralysed, while in 3 of the cases reported by Boissarie the 
pharynx and tongue are said to have been paralysed, but the disorder of 
function by which the paralysis was declared is not described. Disorder 
of the seventh nerve was declared in 2 cases by twitchings or involuntary 
spasms of the facial muscles, and in 13 cases by more or less of 
paralysis. In 4 of these cases the paralysis affected the one side of the 
face only ; in five cases the paralysis was bilateral, and declared chiefly 
by an obliteration of the lines of the face and an immobility of the 
countenance which gave to the patient an idiotic expression. In the 
remaining 4 cases the lips alone are mentioned as having been affected, 
and paralysis of these was declared by the inability of the patient to 
puff out his cheeks, to smack, or to blow out a candle. In one of these 
cases the paralysis was so great that, in addition to these symptoms, the 
lower lip was pendulous, and the saliva dribbled from the mouth. It is 
probable that in this case the masticatory muscles were affected along 
with the lips, and in one other case it is mentioned that the patient 
experienced great fatigue on attempting to chew his food. 

The muscles of the eyes are those which are most usually attacked 
after those of the throat, and one or other of these have been affected 
in 77 out of the 171 of my collected cases. The disorder most firequently 
met with is loss of the power of accommodation for near objects, caused 
by paralysis of the ciliary muscles, which has been present in no less 
than 54 out of the 77 cases in which disorders of the ocular motor 
functions have been observed. This defect is declared by inability to 
read small print, but the disability is corrected by the use of convex 
glasses. In one case it is stated that the loss of accommodation was 
complete for two, and in another for six days, while in a third case it is 
stated to have lasted six days, in a fourth thirteen days, in a fifth a 
month, and in a sixth seven weeks. In the remaining 48 of the 54 cases 
there is no definite mention of the duration of this symptom. Disorders 
of the pupils are mentioned in 13 of my cases. In 2 cases the pupils 
are said to have been unequal, in 5 cases they were dilated, and in 
two of them the reaction to light was sluggish ; in 4 cases they are 
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stated to have been contracted, and in one of them the reaction to 
light was sluggish; in one case the reaction to light was sluggish, 
but no mention is made of the size of the pupil; and in 
another case it is stated that the circular muscle of the iris was com- 
pletely paralysed on both sides, so that the pupils must have been 
dilated and reactionless to light and accommodation. Disorders of the 
movements of the eyeballs and eyelids were present in 30 cases. In 
16 of these cases, the disorder was declared by double images, and 
in 10 cases by the presence of strabismu& In 4 of the last cases it 
is simply stated that the patient squinted, •or was the subject of a 
strabismus ; in 5 cases the strabismus was convergent, and in one case 
only divergent. In 2 cases the disorder consisted of double ptosis, 
witiiout mention being made of any other motor visual disturbance ; 
but in 4 cases a double ptosis, and in one case a unilateral ptosis is 
said to have been associated with diplopia. In one case of convergent 
strabismus, the eyeballs are said to have been in the position of 
exophthalmos, in another case exophthalmoplegia externa was present, 
and in a final case the disorder is described as a horissontal nystagmus. 

The lower extremities were a£fected in 113 of my 171 collected cases. 
In 36 of these cases the lower extremities were either completely 
paralysed, or their motor power was so much diminished that the patient 
was unable to stand or walk, while in 50 cases the condition is described 
as one of weakness, feebleness, or great feebleness of the lower extremi- 
ties, or is declared by distortion of the toes with or without other 
indications of paralysis. In the remaining 27 cases the condition of the 
limbs was declared chiefly by a disorder of gait. In 18 of these cases 
the disorder is described as a vacillating, uncertain, or staggering gait, 
and in 9 cases the gait is said to have been ataxia In 4 of these last 
cases the ataxic gait is stated to have been accompanied by weakness of 
the extremities, and in none of them is it mentioned that the muscles 
were free from all traces of paralysis, and until we meet either in our 
own observations or the observations of others with more cogent evidence 
than any hitherto adduced we refuse to believe in the occurrence of 
genuine ataxia as a sequel to diphtheria. In 2 of the cases the 
paralysis was limited to one of the lower extremities, and in other 2 cases 
the muscular feebleness was accompanied by twitchings of the leg& In 
one case the a£fected extremity is said to have been the subject of 
chorea-like movements, and in another case the limbs are said to have 
been affected by trembling like those of a drunken man. In seven cases 
swaying movements and inability to stand with closed eyes is mentioned. 

The upper extremities were afifected in 60 out of the 171 cases. In 23 
of these cases the paralysis was either complete, so that the limbs fell 
when moved like inert masses, or so great in degree that the patient was 
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not able to raise his arms or to use his hands in feeding himselt In the 
remaining 37 cases the condition of the upper extremities is described as 
a feebleness of the arms or of the grasp, or as a weakness or helplessness 
of the hands. In two of these cases the deltoids were affected the most, 
and in one of these the muscles are said to have been shrunken. In 
another case the shoulders are said to have been contracted, a condition 
which would most probably result, not from active muscular spasm, but 
from a predominance of the action of more or less healthy adductors over 
that of paralysed deltoids. In one case the muscular feebleness was 
accompanied by twitchings of the limbs, in another case there was stiff- 
ness and twitching of the left arm, and in two cases the hands are said 
to have been the subject of tremors like chorea. 

The muscles of the trunk, chest, or neck were affected in 58 out of 
the 171 cases. In 19 of these cases it is expressly stated that the muscles 
of the trunk were affected ; in 10 of these cases the muscles are said to 
have been paralysed, that the paralysis was general, or that the patient 
was unable to sit ; in 5 cases it is said that the muscles of the trunk were 
feeble, or that the body was weak ; in 2 cases the paralysis was declared 
by the presence of saddle back when the patient stood erect, and in 1 case 
by a stooping forward of the body and head when sitting, while in a final 
case it is mentioned that the lumbo-sacral muscles were paralysed. The 
muscles of the neck were affected in 15 cases, the paralysis being declared 
by flexion or drooping of the head when the patient was sitting, or by a 
complete inability to move the head. Implication of the muscles of the 
neck is mentioned alone in 9 cases, in association with paralysis of the 
muscles of the trunk in 2 cases, and with the muscles of respiration 
in 4 cases. The muscles of respiration are expressly mentioned 
to have been affected in 33 cases; in 14 of these the patients are 
said to have suffered from embarrassment of breathing, asthmatic attacks, 
dyspnoea, or to have died from asphyxia. In 1 case the respirations are 
said to have been slow, in a second the respirations were 24, in a third 
40, and in a fourth 50 in the minute. In 1 case the respirations are 
said to have been excessive, in a second superficial, in a third the breath- 
ing was intermittent, in a fourth it was Cheyne-Stokes in character. 
The diaphragm is stated to have been paralysed in 4 cases, while the 
breathing was thoracic in 3 cases. In 2 cases the intercostal muscles are 
stated to have been paralysed, and in one of these cases it is mentioned 
that the breathing was abdominal. In 2 cases it is stated that the 
muscles of expiration were affected, and the authors give their adhesion 
to Duchenne's theory that in these cases it is the intrinsic muscles of the 
lungs which are paralysed ; but it does not appear to me an improbable 
view that the respiratory difficulties were caused in them by a compli- 
cating bronchitis. In 25 of the 33 cases in which the muscles of respi- 
ration were involved in the paralysis the disease proved fatal. 
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Sen$ory disorder very generally accompanies the loss of motor power 
in diphtheritic paralysis. In 86 of the 171 cases here collected no 
mention is made in the records of the presence of sensory disorder ; in 
49 of the cases the patients were children under 10 years of age, so that 
the presence of numbness or a slight degree of tingling in the fingers 
and toes would be readily oTerlooked ; in 13 cases in which the patients 
were 10 years and upwards the disease proved fatal in a few days, so 
that any sensory disorder which might have been present would be over- 
shadowed by other important symptoms ; in 4 cases the motor afiection 
consisted of loss of visual accommodation only, and in most of the 
remaining 18 cases the paralysis either did not extend to the limbs, or 
the record is manifestly imperfect. It may, therefore, be concluded that 
the motor paralysis is almost always, if not always, accompanied by some 
disorder of sensibility. It is, indeed, asserted by Sann6 that paralysis of 
the soft palate and of the muscles of the pharynx and larynx is usually 
preceded by some degree of anesthesia of the upper part of the larynx, 
which is indicated by the presence of a short abrupt cough, caused by 
the passage of particles of food through the glottis, while the motor 
disorders of the extremities are also often preceded by numbness and 
other parsesthesia in them. In 56 out of the 85 cases in which sensa- 
tion was affected the disorder consisted of numbness, formication, 
tingling or creeping sensations, which usually began in the toes and 
fingers and extended upwards over the feet and hands as far as the 
knees and elbows, and, in occasional cases, as far as the hips and 
shoulders. In one of these cases the patient complained of a disagreeable 
sensation of tingling in the tip of the tongue ; in a second the cheeks 
and nose felt numb; in a third the patient experienced pricking 
sensations in the tongue, which felt as if it were swollen ; in a fourth 
there was numbness of the tip of the nose, glans penis, scrotum, and 
anus ; in a fifth the upper lip felt numb ; and in a sixth the patient 
complained of numbness of the upper lip, back of the tongue, and back 
of the neck. In one case numbness of the lower extremities was 
accompanied by a sensation as if the feet were surrounded by bandages, 
and in another case the patient felt, particularly after washing, as if 
grains of sand were lodged in the tips of the fingers and under the nails. 
In eveiy case in which the patient complains of a considerable degree of 
numbness there is doubtless some impairment of the tactile sensibility 
in the affected part, but disorder of this form of sensation is only 
specially mentioned in 14 cases; in 10 of these cases the tactile sensibility 
is said to have been diminished, impaired, or lost, chiefly in the hands 
and fingers, or it is stated that the patient could not feel or distinguish 
objects, while in 2 cases it was diminished in the tongue and lips, in 
1 case it was lost iu the tongue, lips, and anterior part of the palate^. 
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and in 1 case it was lost in the tongne, lipS| and soles of the feet The 
muscnlar sense was diminished or lost in 6 cases ; in 2 of these cases 
it is stated that the sense of the position of the limhs on the eyes being 
closed was diminished or lost, in 1 case that the muscular sense was 
diminished, and in 2 cases that objects escaped from the hands on the 
eyes being closed. In 2 cases it is said that there was retardation of the 
conduction of sensations of heat and cold. The sense of pain is 
mentioned as having been affidcted in 27 cases, and in 24 of these one or 
more of the parassthesise just described were also present. In 15 of 
these 27 cases various painful sensations were complained of, these being 
situated chiefly in the limbs, trunk, neck, and aroimd the chest. In 2 
of these cases, however, the pain is said to have been evoked on the 
slightest touch or the slightest movement, while in 3 cases it is stated 
that the patient suffered from tearing . pains in the joints, pains in 
the knee, or rheumatic pains in the limbs. The electro-muscular 
sensibility is mentioned in 4 cases; in 3 cases it is said to have been lost 
generally, or in the calves ; and in 1 case the application of the galvanic 
current caused great pain in the extremities. The nerve trunks are said 
to have been painful to pressure in 3 cases; in 1 of these the 
superior ganglion of the sympathetic cord in the neck is said to have 
been also tender on pressure. The sense of pain was impaired or lost in 
6 cases; in 5 of these the analgesia is said to have been complete, 
but in the remaining one it was slight in degree. The general cutaneous 
sensibility was affected in 41 cases ; in 4 of these the disorder was one 
of hypersBsthesia, which appeared either in the form of an exaltation of 
the cutaneous sensibility of the body generally, or was limited to the 
hands, to patches on the hands and feet, or to one side of the body. The 
cutaneous sensibility was diminished or lost in the remaining 37 cases ; 
in 13 of these cases it is mentioned generally that the cutaneous sensi- 
bility was diminished or lost, or that there was partial or complete 
ansssthesia, without the parts affected being speci6ed ; in one case it is 
stated that the surface of the arms, legs, back, and breasts was anses- 
thetic ; in 12 cases the ansesthesia was limited to the extremities, often 
to the hands and feet, sometimes extending to the knees and elbows, or 
embracing the whole limbs, and in one case involving the cheeks and 
nose as well as the extremities. In 1 case this anaesthesia was limited 
to the soles of the feet, and in another case it is mentioned that the 
patient could not feel the ground under him, but in this case it is probable 
that the muscular sense would be abolished as well as the cutaneous 
sensibility. 

In 5 cases the ansesthesia was limited to the veil of the palate, in 
1 case to the upper part of the larynx, and in another to the fauces, 
while in another the pharynx and back part of the tongue were anses- 
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tKetic as well as the soft palate. In 2 cases the anesthesia was restricted 
to one side of the body, and it is probable that the condition was one of 
hysterical hemi-ansesthesia. The record of one of these cases is particu- 
larly suggestive of hysteria. A woman, aged 21 years, aborted after an 
attack of diphtheria, and two days later she was suddenly seized with 
right-fiided hemiplegia and hemi-ansesthesia, which was cured in an hour 
by cutaneous faradisation, and although the patient died some days later 
from paralysis of the respiratory muscles, there can be little doubt that 
the transient hemiplegia and hemi-ansesthesia was a functional disorder. 

The special senses are occasionally affected. In addition to the 
disorders of vision, already described, from paralysis of the ciliary muscles, 
and of the ocular motor nerves, it is stated in 3 cases that amaurosis was 
present for some days, and it is probable that in those cases the loss of 
vision would have been caused by changes in the optic nerves and retinse. 
Bouchut* states that in such cases he has observed aneemia with serous 
infiltration of the retinae. The same author also affirms that in excep- 
tional cases of diphtheritic paralysis he has observed a true optic neuritis, 
with consecutive atrophy, but his statements have, so far we know, not 
yet been confirmed by other observers. Disorders of the sense of hearing 
is mentioned in 3 cases ; in 1 case it consisted of tinnitus, in the second 
of tinnitus and deafness, and in the third of deafness alone. It is 
possible that these disorders may have been caused by catarrh of the 
Eustachian tube and middle ear, and are not, therefore, to be regarded 
as belonging to the posirdiphtheritic nervous disorders. Taste was 
impaired in two cases, but disorder of the sense of smell is not mentioned 
as a symptom in my cases. 

The reflex actions have not been carefully examined in a large number 
of my collected cases. The reflex contraction and associated movements 
of the palate are only mentioned in 36 out of the 128 cases in which 
paralysis of the soft palate was present In 7 of these cases it is stated 
that the reflex action of the soft palate was diminished or that the 
palate contracted but little on reflex irritation, while in the remaining 
29 cases it is stated that the reflex action of the palate was lost In 
16 cases of the last group it is simply stated that the reflex was lost, or 
that the palate was immovable on direct irritation ; in 5 of the cases it 
was immovable to eveiy form of excitation on one side, but some degree 
of contraction could be obtained on the other side either on direct irri- 
tation or on phonation ; in 3 cases it is stated that the associated move- 
ments of the palate, such as the movement on deep inspiration and on 

* Boucbut (E.X " AtUi d'ophtha mosoopie mMicAle et de o^r^bitwcopie," P»ris, 1876, Figs. 
105 to 108, p. 34. " HemlpMgie diphthMtiqae droite o^r^faromx^o ; atrophie papillaire et embolte 
duxa I'oeil gaudie ; n^rrlte oangestiTe droite." — Oax. daBdp.f Tome XLIL, 1869, p. 401 : et " Signes 
ophthalmoeooplquee dana lea paralyaiea diphthMtlquea."— C?(u. du H6p., Tome LVIU., 187&, 
pfk 667 to 678. 
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phonatioD, were lost, as well as the power of contraction to direct irri* 
tation ; in two cases tickling of the fauces caused nausea and retching, 
even although the reflex contraction to direct irritation was lost ; and iu 
3 cases the palate contracted slightly on phonation, but not to direct 
irritation. 

The condition of the cutaneous reflexes is only mentioned in 13 cases. 
In 4 of these it is stated that the reflexes were active, the cremasteric 
beins? maintained in one and the plantar in another, while in 2 cases it 
is stated generally that the superficial reflexes were present In the 
remaining 9 cases, one or other of the cutaneous reflexes is said to have 
been diminished or lost ; in 4 of these cases it is stated generally that 
the reflex actions were lost or almost lost, and in 3 other cases that they 
were feeble or diminished, while in one of these last cases the reaction 
to tickling was also diminished. In 1 case the plantar and epigastric 
reflexes are said to have been lost, and in another case the abdominal 
reflexes were absent 

The patellar tendon reactions were examined in 36 cases. In 28 of 
these cases these reactions were absent on both sides, and in two casea 
completely absent only on one side ; in one case the reactions are said to 
have been almost completely lost ; in three cases they were normal, and 
in two cases they were exaggerated. 

The electrical reactions were only examined in 23 of the 171 cases* 
In six of these cases it is stated that the electrical (meaning most likely 
the faradic current) reactions were normal, diminished, or impaired, or 
that a strong current was required to obtain a minimum contraction, and 
in one case the electrical irritability of the digital nerves are said to 
have been lost In seven cases the reactions to the faradic current are 
alone mentioned ; in two of them the faradic contractility is said to have 
been intact or retained, in one case it was diminished in the arms and 
legs, in a second it was almost extinguished in the upper but present in 
the lower extremities, in a third it was diminished in the muscles of the 
hands, and in a fourth and fifth it is stated to have been lost in the soft 
palate. In two cases the galvanic excitability was alone examined. In 
one of these cases it is said that the galvanic irritability in the aflected 
muscles was diminished, and in the other that the qualitative changes,, 
which constitute the reaction of degeneration, were present. In seven 
cases the reactions to both the faradic and galvanic currents were 
examined. In one of these cases the faradic contractility is said to have 
been retained, but the galvanic contractility manifested the reaction of 
degeneration ; in one case the faradic irritability was maintained and the 
galvanic lowered, but there was no reaction of degeneration. In four 
cases it is said that the faradic irritability was diminished, or that a strong 
current was required to evoke a minimum contraction, and that the 
17 
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gialvanic irritability of the muscles showed the qualitative changes which 
indicate the reaction of degeneration ; and in one case the irritability to 
both the faradic and galvanic currents is said to have been completely 
lost in the soft palate. From the above analysis of cases, it may be 
concluded that in the slighter degrees of paralysis the electrical reactions 
are either normal, or only slightly diminished in the nerves and muscles 
most affected; that in the more severe cases the faradic irritability of 
the nerves and muscles is lowered, while the galvanic irritability of 
the muscles is such that the anodal closing contraction is equal 
to, or exceeds, the cathodal closing contraction, this being the 
kind of formula named the partial reaction of degeneration. It is 
obtained when the affected nerves and muscles have undergone a degree 
of degeneration, which is not very profound, and from which recovery 
takes place in from six weeks to tv?o months from the time at which the 
paralysis has ceased to progress. In the few cases in which the irritability 
to the faradic current or to both currents was lost, a high degree of 
degeneration is indicated, and in two of these cases recovery was delayed 
till the end of five months in the one, and six months in the other. In 
the remaining cases, however, recovery took place in from 40 days to four 
months, but in these cases the condition of the reactions in such small 
muscles as those of the soft palate and of the hands is alone mentioned, 
and it is possible that some degree of paralysis might have remained in 
them even after the patient is said to have recovered. 

The trophic changes consist chiefly of wasting of the paralysed muscles, 
but this is mentioned only in 12 of the 171 cases here collected. In 2 
of these cases it is said that there was great pallor and wasting, so that 
the condition might have been one of general emaciation ; but in the 
remaining 10 cases it is expressly mentioned that the affected muscles 
were atrophied, or that there was a progressive wasting of the paralysed 
muscles. In one of the last group of cases atrophy was most pronounced 
in the small muscles of the hands ; in a second the muscles of the calves 
of the legs were affected chiefly, while in a third case the tongue is said 
to have been wasted and the subject of fibrillary contractions. In one 
case the left knee and the joints of the left hand were swollen and tender. 
Extreme pallor or anaemia is said to have been present in 6 cases, and as 
this symptom does not find an explanation in these cases in the presence 
of an exhausting diarrhoea or other complication, it must be regarded 
as in some way resulting from the morbid process which underlies the 
paralysis. Secretory disorders are not often mentioned, but in one case 
perspiration is said to have been suppressed in the feet, and in another 
that the patient suffered from heavy perspirations. Vaso-tnotor phenomena 
are also not mentioned, except in a few cases, in which it is said that the 
•extremities were very cold, or in which the hands and feet were of a 
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livid colour. The temperature has only beeu raised above the normal 
in a few cases, and the elevation of temperature was due to a complica- 
tion of bronchitis or pneumonia, or of some other acute disease. 

The visceral functions are often profoundly affected in diphtheritic 
paralysis. We have already seen that the respiratory muscles are fre- 
quently involved, and that the disease often proves fatal by respiratory 
paralysis, and we shall now find that the heart is no less frequently 
attacked. Disorders of the circulation are mentioned in 43 of the 171 
oases here collected, the cardiac disturbance being declared in 17 of these 
cases by a feeble, irregular, and frequent pulse, in 15 cases by feeble and. 
slow pulse, and in 11 cases by some disorder in the functions of the 
heart. Of the 1 7 cases in the first group the increaaed frequency of the 
pulse was accompanied in five cases by elevation of temperature and 
some acute disease, such as pneumonia, tuberculosis, and collapse of the 
lung, so that the alteration in the rate and strength of the pulse might 
possibly be caused by the intercurrent disease, but the remaining 12 
cases were free from all complications, and consequently the disorder of 
the circulation in them must be regarded as being caused by implication 
of the nerves of the heart in the paralysis. Of these 12 cases, it is 
stated in one that the pulse, which was 80 when the patient was lying 
down, rose suddenly to 1 35 when she sat up in bed ; in a second that the 
pulse rose from 80 to 100 on the slightest exertion, and in a third 
it is simply said that the pulse was frequent These patients 
recovered. In the other 9 cases it is stated that the pulse 
varied in frequency from 80 beats in the minute, the lowest to 
164 beats — the highest counted number of beats — although the use of 
the terms, extraordinary rapidity and great frequency with irregularity, 
would seem to indicate that the pulse had sometimes attained to a higher 
rate of frequency than is expressed in numbers. In addition to its 
frequency, the pulse is said to have been irregular, feeble, small, and 
often imperceptible, and all of these patients died from collapse or 
gradual cessation of the heart's action. In one of these cases the cardiac 
disturbance was accompanied by dyspnoea, and in another by Cheyne 
Stokes' breathing. Of the 15 cases in which the pulse was feeblei 
irregular, and slow or infrequent, the beats varied in 11 cases from 80 
to 42, and to 14 beats in the minute in one case, and the patients 
subsequently recovered. In 5 cases the pulse beat from 70 to 14 in the 
minute, and the patients died from cardiac failure ; and in one of these 
pases cyanosis was present near the fatal issue, and the extremities were 
cold. Of the 1 1 cases in which functional disturbances of the circulation 
are mentioned, in 2 cases a systolic murmur was present, in 1 case the 
patient suffered from palpitation, and in another case the patient suffered 
from pain in the prsecordial region which extended from the sternum to 
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the left uhoulder and also down the left arm, but in all recovery took place. 
In 5 cases the patients died suddenly from fainting attacks or syncope ; in 
1 case the patient is said to have sunk suddenly, and in another fatal case 
the patient suffered from dyspnoea and organic disease of the heart In 
many of the cases in which the death was caused by failure of the circulation, 
the cardiac disorder, whether declared by a feeble, irregular, and frequent, 
or by a feeble and infrequent pulse, was accompanied by severe vomiting 
and severe gastro-intestlnal pain, either of the nature of gastralgia or of 
oolic. In 22 cases disorders of the functions of the bowels or bladder 
are mentioned. In twelve of these cases the symptoms consisted of 
constipation alone ; in one of these cases it is said that the bowels were 
obstinately constipated for eight, and in another case for as long as 
twenty-four days. In the remaining ten cases, the urine was passed 
involuutarily in two cases, the bladder was imperfectly emptied in two 
cases, the bladder and rectum are said to have been paralysed in four 
cases, and the rectum alone in two case& It is mentioned in six cases 
that complete impotence was present, and in one of these cases it is said 
that this function was in abeyance for many months. 

Course, Duration, and Termination. — The course of diphtheritic 
paralysis is somewhat variable. The sensory disorders are apt to undergo 
great variations, both in intensity and extent, in the course of the 
disease, and although the motor disorders only undergo gradual changes 
of increase or decrease, yet different groups of muscles become successively 
invaded, so that as the paralysis is disappearing in one set of muscles, 
others are being attacked. In 14 out of the 171 cases here collected, the 
paralysis was limited to the muscles of accommodation, to the external 
ocular muscles, or to the vagus, as indicated by cardiac disorders, and 
neither the soft palate nor the muscles of the extremities were affected, and 
in 29 cases the soft palate or the muscles of the pharynx and larynx were 
alone affected, while the extremities were free. In 106 cases the muscles 
of the palate, pharynx, or larynx, and those of some or of all the limbs 
were invaded ; in 35 of these cases the muscles of the throat were 
attacked first, those of the lower extremities second, and those of the 
upper extremities last; in 33 of the cases the muscles of the throat 
were attacked first, the lower extremities second, while the upper 
extremities are not mentioned as having been affected; in 10 cases the 
muscles of the throat were first affected, while later those of the lower 
and upper extremities were simultaneously attacked; in 2 cases the 
muscles of the upper extremities were invaded after those of the throat, 
and those of the lower extremities were the last to be attacked ; in 4 
cases the muscles of the legs were invaded after those of the throat, and 
the arms and hands remained free ; in 6 cases the muscles of the legs 
remained free, while those of the throat and upper extremities were 
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successivelj invaded i and in 2 cases the muscles of the throat, legs, and 
arms were simultaneously attacked. In 3 cases the extremities were 
simultaneously attacked at the onset, and the muscles of the throat 
were the last to be affected ; in 2 cases the lower extremities were the 
first to be paralysed, the throat second, and the upper extremities last ; 
in 3 cases the lower extremities were attacked first, the upper second, 
and the throat last ; in 1 case the upper extremities were attacked first, 
the lower second, and the throat last; in 3 cases the muscles of the 
lower extremities were first attacked, the throat second, while the upper 
extremities remained free; and in 1 case the muscles of the eyeballs 
were attacked first, those of the throat second, those of the upper 
extremities third, and those of the lower extremities last In 22 cases 
the muscles of one or more of the limbs were attacked, while those of the 
throat remained free ; in 8 of these cases the paralysis began in the 
lower extremities, and the upper were subsequently invaded ; in 5 cases 
the lower and upper extremities were simultaneously attacked, and in 9 
cases the lower extremities were alone affected. 

The duration of the disease is also very variable. Of my 171 cases 
126 recovered and 45 died. Of the 126 cases which recovered the dura- 
tion of the paralysis is not mentioned in 16 cases. In 8 cases it is 
measured in days, in 14 cases in weeks, and in 88 cases in months, dating 
from the commencement of the sore throat. Of the 8 cases in which the 
paralysis lasted only a certain number of days, in 2 cases its duration 
is said to have been a few days only, and in 6 cases 3, 13, 14, 24, 33, 
and 40 days respectively. In these cases the paralysis was restricted to 
the muscles of the throat and those of the eyes, while the limbs were 
free. Of the 14 cases in which the duration of the paralysis is measured 
in weeks, in one case it is said to have lasted some weeks, in 6 cases from 

3 to 6 weeks, in 4 from 7 to 10 weeks, and in 3 cases it lasted 12, 13, 
and 15 weeks respectively, the average duration of the 14 cases being 
8 weeks. Of the 88 cases in which the duration of the paralysis is 
measured by months, in 1 case it is said to have lasted some months, in 
16 cases from 1 to 1^, in 19 from 2 to 2^, in 10 from 3 to 3^, in 20 from 

4 to 4 J, in 15 from 5 to 5^ months, in 4 cases 6 months, and in 4 cases 
7, 8, 9, and 12 months respectively, the average duration of all the cases 
being 3^ montha In estimating the duration of the disease, however, 
it must be remembered that a large number of the cases disappear from 
view before recovery is complete, and if all the cases in which the paralysis 
had become general had been closely observed until every trace of paralysis 
had disappeared, it is probable the average duration would be at least 
4 months from the commencement of the sore throat. In the list of cases 
from which the above analysis was made, the longest duration of the 
paralysis is 12 months; but Maingault mentions a case of generalised 
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paralysis, not included iu this list, in which it lasted 20 months, and in 
a case already reported by myself, also not included in the list, the 
patient was unable to use his hands in agricultural work 18 months after 
he had suffered from an attack of sore throat. As a rule, the paralysis 
of the veil of the palate disappears in from 10 to 15 days, but occasionally 
it persists for some months, and Morisseau* records the case of a girl 
who had suffered at 8 years of age from an attack of diphtheria and sub- 
sequent paralysis, and whose speech had a slightly nasal quality at 17 
years of aga Turning now to the 45 cases in which the disease proved 
fatal. In 2 of these cases that died 8 and 13 days respectively from the 
commencement of the paralysis the cause of death is not stated. In 8 cases 
death was caused by an intercurrent disease, such as lobar or lobular 
pneumonia, tubercle of the lung, albuminuria and anasarca with oedema 
of the lungs and empyema, in eight cases death occurred suddenly from 
syncope, in 10 cases from cardiac failure or asthma, in 14 cases from 
respiratory paralysis, and in two cases from asphyxia caused by food 
finding its way through the glottis, the bolus lodging in the trachea in 
the one, and in the left bronchus in the other case. 

Morbid Anatomy, — An autopsy was obtained in 19 of the 45 fatal 
cases. In three cases the results of the autopsy were negative, in six 
cases the examination simply showed that the patient died from the 
impaction of a bolus of food in the air passages or some intercurrent 
disease like pneumonia, tubercle of the lungs, or oedema of the lungs with 
congestion of the kidneys, while in 10 cases changes were discovered in 
the peripheral nerves, the nerve roots, or the anterior grey horns of the 
spinal cord. In a fatal case of diphtheritic paralysis examined by 
Charcot and Vulpianf in 1862, the authors found a degeneration of the 
nerves of the palate which was characterised by the medullary sheath 
being broken up into globular masses and granules, 'just as occurs in the 
peripheral portion of a nerve after section. These observations were some 
years later confirmed by Lorain and Lupine, t and Liouville§ found 
similar changes in the phrenic nerve in a case that died from paralysis of 
the diaphragm. In 1871 Oerte],|| in a case of general muscular atrophy 
after diphtheria, found diffused haemorrhages in the spinal membranes 
and in the grey substance of the spinal cord with moderate tiuclear 
proliferation of the neuroglia. The vessels and nerve fibres of the 
anterior and posterior nerve roots were surrounded by fatty granules. 
Micrococci were present in the blood and tissues. In 1876 Pierret** 

*MoriMoau. "Parolysie du voile du palaU oomme caiiae du nasonnement*' — V Union 
MidicaU, October, 1861, No. 126. 

t Charcot et Vulpian. Compta renduea de la Soe. de BtoL, 1862. 

I Lorain et Lupine. Op. eit,, p. 608. 

f UouTiUe (H.) BuUetin de la Soeiiti Anatamique, 1860*7a 

I OerteL Loe. eit., 248. 

** Pierret 8oeUU dt BMoffU, 2Z Die, 1876, 
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found the spinal membranes covered by a pseudo-membranous exuda 
tion which compressed the nerve roots and caused a consecutive ischeemia 
of the spinal cord by obliteration of the vessels of the pi a mater. 

Soon afterwards Vulpian,* while failing to confirm Pierrot's observa- 
tions, found a rarefaction of the connective tissue of the posterior and 
external portion of the anterior horns of the spinal cord, while the- 
ganglion cells had become globular and homogeneous, and their nuclei 
showed signs of multiplication. In a case of diphtheritic paralysis, 
reported as one of acute ascending paralysis, Westphalf found the- 
cerebral pia mater of a milky appearance, but the medulla and spinal 
cord were normal. The anterior crural nerves manifested on micro- 
scopical examination changes similar to those found in the musculo- 
spiral nerve in a case of lead paralysis. The nervous tissues were carefully 
examined by Dejdrine in 1877-78 in several fatal cases of diphtheritic 
paralysis. He found in five cases degenerative neuritis of the anterior 
roots of the nerves on a level with the portion of the cord from which 
the paralysed muscles were innervated ; in two of these the posterior 
roots on the same level were similarly affected. In three of the cases- 
the ganglion cells of the anterior grey horns showed slight changes, and 
in one case the anterior horns themselves are said to have been slightly 
altered, while no mention is made of the cells or of the grey matter in 
the fifth case. la one case evidences of neuritis were found in the 
sciatic nerves. Meyer;}: found evidences of a parenchymatous neuritis of 
the peripheral nerves and nerve roots, and in the bundles of nerve fibres 
which pass through the spinal ganglia. He also observed that many of 
the ganglion cells of the anterior horns had lost their processes and 
become rounded, while they contained fatty granules Similar changes 
were found by Dr. AbercrombieS and Dr. Kidd|] in the ganglion cells. In 
a case reported by Kast** the hypoglossal and spinal accessory nerves 
in one by Kraussft the oculo-motor, and in one by Suss J J the pueumo- 
gastric nerves were degenerated, while Henoch met with degeneration of 
the nerves and muscles of the heart. 

* VuIpian (A J. " Maladies du syst^me nerveux.**— Reo. par Bourceret. Paris, 1879, p. 167. 

t Westpbal (C). " Ueber einige FlUle vonacuter tddtlicher SpinalliihniuDg sogeoamiter acute 
aufateigender Paralysse."— ^rcA»»/ftr Psychiatries Bd. VI. Berlin, 1876, p. 766. 

X Meyer (P.X " Anatomische Untersuchungen Uber diphthoritische L&hmung."— FtrcAow'r 
Arehiv, Bd. LXXXV., 1881, p. 198, et seq. 

f Abercrombie (John). " On diphtheritic paralysis in children." — Tiuntaetunu of the Inter- 
naiknuU Medical Congreu, Vol.* IV., Loud. 1881, p. 63. 

II Kidd(PercyX "A contribution to the pathology of diphtheritic paralysis.**— n« BntU^ 
Medical Journal, VoL I., 1883, p. 57. 

** East Loc. eU., p. 47. 

ft Krausa. Loc. cit., p. 490. 

. tt Suss. Op. cit.f p. 25. 
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(6) Paralysis afteb Typhoid Fbver. 

The occurrence of paralysis during convalescence from the continued 
fevers was known to Hoffmann, CuUen, Sauvages, and many of the older 
authors, but it was not until the time of Landry and Gubler that the 
doctrine of post-febrile paralysis had assumed a definite form. The 
paralysis is at times manifestly caused by cerebral disease, most 
commonly a thrombosis of an artery or of a vein, and at other times by 
disease of the spinal membranes or of the spinal cord itself ; but after 
eliminating these varieties of paralysis we have been able to collect from 
the subjoined sources a large number of cases in which the symptoms 
have most probably resulted from disease of the peripheral nerves. The 
records of many of these cases, however, are so imperfect that it would 
be a fruitless task to enter upon a detailed analysis of them. The 
conviction, has, indeed, been forced upon our mind that the material 
for the induction of positive conclusions with regard to the relation 
between typhoid fever and the continued fevers generally and multiple 
neuritis does not at present exist, and that the doctrine can only be 
placed on a secure basis by new and carefully recorded observationp. 
As a starting point for future investigations, we propose to give a brief 
review of the more important published observations, to mention two 
cases which have come under our own observation, and finally to state 
such conclusions as the recorded facts appear to warrant. 

Gubler has reported several cases of local paralysis consecutive to 
typhoid fever. In a boy, aged sixteen, a few days after the cessation 
of the fever, it was noticed that he spoke with a nasal twang, 
and this was found to depend on paresis of the palate. A little later 
the patient could not see to read clearly, and he was obliged to hold a 
book further away than usual in order to distinguish the letters. This 
is the only example known to me of paralysis of accommodation following 
typhoid, and although the details of the case are somewhat scanty, the 
recorded fact may be remembered in connection with a remark of Dr. 
Oowers, that paralysis of accommodation never occurs as a result of 
typhoid fever. 

Another boy of the same age, after an attack lasting forty-seven 
days, complained of pains in the legs, and a fortnight later he waa 
unable to raise himself in bed ; the lower limbs were feeble, trembled, 
exhibited fibrillary contractions, and their muscular irritability was 
greatly increased. The hands were also weak, and sometimes the 
difficulty in grasping was augmented by marked stiffness of the fingem. 
The speech resembled that of general paralysis. 

Meyer reports the case of a boy who, during convalescence from 
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typhoid, noticed weakness of the whole right side of the body ; it felt 
cold and numb, and there were pains in the shoulder and upper arm 
during changes in the weather. The limb became weak and wasted. 
When seen by Meyer, about 10 months after the onset of the fever, there 
was tremor of the right hand during voluntary movements, wasting of 
the deltoid and marked atrophy of the right forearm and hand, especially 
of the interrosseous muscles and the thenar and hypothenar eminences. 
The hand had a claw-like shape, the fingers could not be abducted, 
adducted, or fully extended. The electric sensibility of the whole of the 
right side, including the right side of the tongue, was diminished ; the 
contraction of the muscles to electricity was less active than normal, and 
this was particularly noticeable in the deltoid, the extensor indicis, 
and the small muscles of the hand. After eight months' treatment with 
the faradic cuirent the limb regained power almost completely, but 
there was still some impairment of the electro-cutaneous sensibility, and 
the muscles on the right side were more wasted than on the left side. 
In this case, while the right hemiansesthesia was apparently of central 
origin (possibly a hysterical phenomenon) the atrophic paralysis of the 
deltoid and other muscles is, perhaps, better explained by disease of 
some of the peripheral nerves than of their roots or nuclei of origin. 

Surmay mentions two cases of local paralysis after typhoid. In one 
case there was feebleness of the extensor muscles of the hands and 
fingers, together with complete paralysis of the extensors of the toes. In 
the other case weakness of the right leg was followed by weakness and 
subsequently complete paralysis of the left leg. 

Handfield Jones published the case of a child 12 years old, in whom 
paresis of the lower limbs developed after a severe attack of typhoid. 
The paresis, more marked in one leg than in the other, was associated 
with some hyperaesthesia, with disturbances of the temperature sense, 
and with contractures of the gastrocnemil The electrical contractility 
of the muscles of the lower limbs was almost abolished. These symp- 
toms gradually disappeared in two and a half months, the sensory 
disorders going before the weakness, and the contractures last of all. 
^ Kraft-Ebing mentions weakness of the adductors of the thigh, with 
hyperalgesia of parts supplied by the saphenous nerve. 

Bailly records a few cases of loss of power in the lower limbs, the 
weakness being sometimes associated with ansesthesia, and with contrac- 
tures. In one of his cases atrophy of the shoulder muscles is mentioned ; 
in two other cases paralysis of the veil of the palate. 

Nothnagel observed during the war of 1870-71 several cases of 
paralysis after typhoid. In four cases the territory of one of the ulnar 
nerves was affected ; the ulnar side of the hand had lost its sensibility, 
and the muscles supplied by the nerve were feeble and atrophied and gave 
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diminished reaction to both the faradic and galvanic currents. In two 
of these cases no mention is made of other nerve symptoms besides the 
ulnar paralysis, but in the remaining two there were other noteworthy 
nerve symptoms. In one of these cases, in addition to the ulnar paralysis, 
the patient complained of radiating pains in the shoulder of the affected 
side, and of pains in both the lower extremities, accompanied by a feeling 
of fatigue in walking ; and in two other oases the patient suffered from 
piins in the calves of the legs and loss of feeling in the feet, symptoms 
which after a time were supplanted by a painful feeling in the external 
surface of the right thigh, but without any motor disturbance. In a 
fifth case Nothnagel found ansesthesia and weakness of the left arm, the 
weakness being most pronounced in the muscles of the shoulder ; there 
was complete recovery in eight months. He also reports four cases in 
which the lower limbs were partially paralysed, the feebleness being 
associated with partial anaesthesia and neuralgic pains, together with 
creeping and tingling sensations. In one of these cases paresis and 
tremor of the lower limbs was followed by weakness of the upper limbs ; 
in another c^se the patient, at the beginning of convalescence, experienced 
a feeling of numbness and creeping in the left leg, and subsequently 
paralysis of the limb gradually developed ; then the extensors of the 
right hand became paralysed, and four days later some of the muscles of 
the left hand. Sensibility was diminished in the affected extremities. 

Murchison says : ** Paralysis is an occasional sequel of enteric fever. 
It may not supervene till many weeks after the commencement of con- 
valescence, and it is usually temporary, recovery taking place within a 
few weeks or months. Now and then these attacks of paralysis, particu- 
larly in the legs, terminated in atrophy of certain of the muscles, and I 
have met with several instances where permanent distortion has resulted. 
One of my patients, a girl aged 18, had all the signs of paralysis of the 
right third nerve in a marked degree throughout an attack of enteric 
fever. This had first occurred fourteen years before, after an attack of 
measles, but for many years had almost disHpp>eared until the seizure 
with enteric fever, on convalescence from which only slight ptosis 
remained." 

Leyden records a case in wliich marked atrophy and paralysis of the 
muscles of the right arm and shoulder followed typhoid, the motor symp- 
toms being ushered in and accompanied by very acute pains. The electrio 
contractility of the muscles was much diminished. After two months' 
treatment with electricity the limb recovered almost completely. He 
also refers to a case published by Benedict, in which there was 
paresis of the right lower limb, with atrophy of the quadriceps feraoris. 

Eisenlohr. A man, aged 30, about eleven days after the tempera- 
ture became normal, had weakness and numbness in the left leg an^ 
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foot, together with yiolent pains in these parts, and in both knees. The 
next day there was effusion into the right knee, and the temperature 
rose to 104° F. There was also diminished sensation, and feebleness of 
the muscles in the territory supplied by the left peroneal nerve. On 
the 14th day the left knee was swollen, on the IGth day the right elbow 
became painful and swollen, whilst the swelling of the left knee subsided. 
The muscles supplied by the left peroneal nerve showed diminished 
reaction to the farad io current. The left foot was (edematous, and in 
the position of equino varus. 

On the 24th day the flexors of the foot and the extensors of the toes 
were completely paralysed, and gave the reaction of degeneration to 
electricity. 

Eisenlohr thinks it probable that the paralysis was due to impaired 
function of the branches of the left sciatic nerve, in consequence of 
effusion into their sheaths, but he does not discuss the nature of the 
joint affection. Some writers quote the case as an example of paralysis 
coming on during a relapse of typhoid fever. But the association of a 
migratory joint affection with pyrexia suggests an attack of acute rheu- 
matism. It seems probable that the joint affection and the paralysis, 
coming on almost simultaneously, were due to the same cause, but 
whether that cause was the organism or poison of typhoid fever, or the 
agent which sets up rheumatism, must we think remain an open question. 

Bernhardt has published the case of a young man who, during con- 
valescence from typhoid, suffered from pains along the ulnar border of 
both forearms ; these were followed by an atrophic paralysis of all the 
muscles supplied by both ulnar nerves, so that the interosseous spaces, 
the thenar and hypothenar eminences became greatly wasted, and 
the reaction of degeneration was obtained in the affected muscles. 
Anaesthesia too was present in the ulnar territory. Complete recovery 
ensued after three months' treatment with electricity. 

Baiimler, in his able paper on paralysis of the serratus magnus, gives 
full details of the case of a man, aged 50, who two months after the 
onset of convalescence from typhoid, suffered from burning pains in the 
neck, quickly followed by weakness in the right arm, and subsequently of 
the left arm. When examined three months later, complete paralysis 
of the right serratus magnus was found, together with an atrophic 
paralysis of the muscles supplied by the left muscular spiral nerve, with 
the exception of the supinator lougus. There was slight analgesia and 
parsesthesia of the left thumb and index finger, and somewhat later 
paralysis and atrophy of the anterior part of the left deltoid. Spontaneous 
recovery set in ten months after the first paralytic phenomena had been 
observed, and in another six months the muscles had completely 
recovered their bulk and power. The sensory disturbance in the left 
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thumb, however, persisted, though to a less marked degree than formerly. 
Balimler believes that the symptoms were due to a spinal lesion, 
but the presence of sensory disturbances and the complete recovery 
speak much more in favour of a peripheral neuritis, mainly afifecting the 
right long thoracic and the left muscular spiral nerves. 

Mitchell gives a brief record of a case of paraplegia associated with 
muscular atrophy and contraction, which occurred during convalescence 
from a protracted attack of typhoid. After a two mouths' course of 
massage and the constant current, the lower limbs regained power to a 
considerable extent The case was complicated by the presence of 
tremor, which Mitchell considered hysterical in nature, but he says 
the paralysis points to some degeneration of the cells of the grey columns 
of the anterior cornua. The great improvement, however, in such a short 
period as two months is more in favour of peripheral than central disease. 

Vulpian also describes a case of ulnar paralysis coming on during con- 
valescence from typhoid in a man aged 58. The patient first experienced 
a sensatiou of numbness in the little and ring fingers, and along the 
corresponding edge of the left hand, together with slight pain in the 
pulp of these two digits. This was followed by progressive feebleness 
and wasting of the muscles, and by anaesthesia of the skin supplied by 
the ulnar nerve. 

Another of Vulpian's patients on the second day of convalescence 
from typhoid complained of pains in the right arm and shoulder. The 
pains were severe enough to prevent sleep. At the end of a week the 
limb became numb and weak. During the third week the pains gradually 
disappeared, but the weakness persisted, and was most marked in the 
deltoid, this muscle becoming manifestly atrophied. The scapular 
muscles were also wasted, and the right arm was thinner than tlie 
left When examined three months later the deltoid was considerably 
atrophied, and did not respond to either the faradic or galvanic current 
The muscles of the arm and forearm, however, had regained some 
power. 

Vulpian mentions also three cases of atrophic paralysis affecting 
the muscles of the lower limbs. In one of these cases, a man, aged 23, 
at the decline of a severe attack of typhoid, suffered from severe 
pains, which came suddenly, first in one leg and then the other. The 
pains lessened in severity during the second week, but there was a 
progressive loss of power in the lower limbs, till the patient was unable 
to stand upright The antero lateral region of the legs was chiefly 
affected, and the right more than the left leg. The right foot drooped, 
and the patient found it very difficult to flex the foot or extend the toes 
There were constant boring, rarely lancinating, pains in the lower limbe. 
AI month after the onset of pain the right leg showed distinct muscular 
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atrophy, and the extensor communis digitorum, and the extensor 
proprius pollicis responded but feebly to electricity. Five months later, 
in spite of treatment with the faradic current, the weakness and 
wasting of the leg muscles were unaltered, and there were still pains in 
the feet and lower part of the legs. 

We now come to the very important paper by Pitres and Vaillard, 
who were the first to prove by careful microscopical observations that 
peripheral neuritis may be present in typhoid fever, and even apart from 
obvious manifestations of its presence during life. In this paper they 
relate two typical cases of ulnar paralysis occurring during the 
convalescent period of typhoid fever. 

In one case a man, three days after an attack of typhoid lasting 
thirty days, was seized with acute lancinating pains in the pulp of the 
little finger of the left hand, which extended towards the wrist ; these 
pains, constantly exaggerated by crises, were sufficiently severe ta 
deprive the patient of sleep. There was also a sensation of numbness 
and tingling in the little and ring fingers, which was quickly followed by 
anaesthesia, and by an atrophic paralysis of the muscles iu the territory 
supplied by the ulnar nerve. Trophic changes in the nails and skin 
were absent, but the left hand was always colder than the right, and 
became bluish on exposure to the air. In the seventh week from the 
onset of these symptoms the patient began to sufifer from lancinating 
pains in the thumb and index finger, and these parts showed 
diminution of the cutaneous sensibility. This sensory disturbance 
indicated an afiection of the radial nerve, but the power and electric 
contractions of the muscles supplied by this nerve did not become 
impaired. 

The second case closely resembled the first one, with the exception 
that numbness and tingling preceded, instead of following, the lancinating 
pains. 

Pitres and Vaillard then give the results of a histological examination 
of certain nerves removed from the bodies of four patients who died 
during the pyrexial period of typhoid. No symptoms were observed 
daring life which could be ascribed to disease of the peripheral nerves, 
and yet changes significant of parenchymatous neuritis were found to a 
marked degree in three of the four cases. 

In the first case, a man aged 23, who died on the 16th day of the 
disease, the following nerves were found altered : Branches of the internal 
cutaneous and musculo-cutaneous nerves to the forearm, some of the 
terminal branches of the ulnar nerve, and muscular branches to the 
pectoralis major. The changes were more pronounced in the nerves on 
the right than on the left side. 

In the second case the patient died on the 36th day, and marked 



270 

changes were found in the nerve branches to the dorsum of the left big 
toe, in the left peroneal, and the right anterior tibial nerves. Nerve 
fibres on the back of the right hand, and the trunk of the right ulnar 
were also affected. 

In the third case the patient died from perforation of the intestine on 
the 24th day, and in the left peroneal, the right anterior tibial, and the 
right internal saphenous nerves the majority of the fibres were almost 
entirely destroyed. 

The only other post-mortem evidence of peripheral neuritis in typhoid 
fever with which we are acquainted, is that afforded by two cases recorded 
by Oppenheim and Siemerling. In one case death occurred in the 
middle, in the other at the end of the second week of the fever. In the 
former case parenchymatous degeueration of the great saphenous and 
peroneal nerves was found ; in the latter, a branch of a cutaneous nerve 
on the dorsum of the right foot showed complete degeneration of many 
of its fibres, while the peroneal nerve was in a condition of partial 
degeneration. 

Alexander remarks on the rarity of extensive and permanent paralysis 
of the extremities as complications or sequelae of typhoid. He says that 
during ten years and a half in the Medical Clinic of Breslau, not a single 
case of paralysis occurred amongst 390 typhoid patients. He then relates 
the following case of paraplegia. A female, aged 20, had a very severe 
attack of typhoid fever; about seven or eight weeks from the onset of the 
disease on ti'ying to get out of bed she was unable to stand. This was at 
first attributed to general weakness, but the weakness in the lower limbs 
increased ; she was scarcely able to move her legs in bed, and when 
supported in the erect posture she could not feel the floor. She com- 
plained also of pains in the legs, and had some difficulty in passing 
water. She suffered, too, from headache, and vertigo, and there was 
some weakness of the mental functions. 

On examination, a month later, the temperature was normal, but the 
pulse very rapid (132). The voice was weak and husky, and there was 
paresis of the left vocal cord. The lower limbs were almost completely 
paralysed, slight flexion of the hip and knee being the only voluntary 
movements ; the muscles were greatly atrophied and gave the reaction 
of degeneration to electricity. The knee-jerks were lost, the abdominal 
reflex was normal, but a true plantar reflex was not obtainable. All 
forms of cutaneous sensibility were normal, and the nerves of the lower 
limbs were not tender to pressure. On making passive move- 
ments of the foot and toes, the sense of position was found to be 
impaired. 

The weakness of the left vocal cord quickly passed away, but the 
other symptoms persisted for some time. After three months a slight 
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improvement in the movements of the legs was observed, and a few weeks 
later the patient was able to staud without support, but the muscles gave 
no response to the faradic current In about a year from the onset of 
the paralysis the right knee-jerk returned, but the left was still absent. 
The movements of the toes were feeble, muscular atrophy was consider- 
able, but the muscles did not respond to electricity. Six mouths later 
the muscles had almost regained their normal bulk and electrical 
reactions. 

Three cases of unilateral ulnar paralysis during convalescence from 
typhoid are recorded by Dr. Hand ford. In the first case numbness, 
ansBsthesia, and paralysis of the muscles in the territory of the ulnar 
nerve followed a very severe attack of typhoid of about seven weeks' 
duration. During the few weeks the patient was under observation the 
condition of the hand improved to some extent, but ''he was lost 
sight of before the restoration of motion and sensation was 
complete." 

In the second case left ulnar paralysis came on during the third 
week of a moderately severe attack of enteric fever. The patient first 
"complained of stiffness of the ring and little fingers of the left hand.'' 
This was followed by anaesthesia and paralysis of parts supplied by the 
cdnar nerve. At the end of three months the patient had considerably 
improved, and eventually he got quite well. 

The third case refers to a boy, aged 15, who, during a second relapse 
of typhoid, began to suffer from pain in the little and ring fingers of the 
right hand. This was followed by ansesthesia and an atrophic paralysis 
of the muscles supplied by the ulnar nerve. There was *• marked 
tenderness on grasping the muscles of the little finger or of the ball of 
the thumb, and on pressing the arm along the course of the ulnar 
nerve nearly as far as the axilla." Two months later Dr. Handford 
says, *Uhe power of movement has not improved much, though 
fiensation has largely returned." The little and ring fingers remained 
in a marked "claw hammer" position, from the paralysis of the 
interossei and two inner lumbricales. "Muscular wasting is still 
very evident." 

In a case recorded by Archer, paralysis of the right arm developed 
during the third week of an attack of enteric fever, at a time when the 
general symptoms were very severe. At first there was numbness of the 
right arm, then weakness and wasting of the muscles, associated at one 
time with great pain and heat of the limb. Subsequently the condition 
improved, but "the limb had not entirely recovered its functions when 
the patient was discharged in the tenth week." 

Dr. F. R. Humphreys mentioned at a meeting of the Hunterian 
Society the case of a little girl who sufiered in September, 1888, from a 
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severe attack of typhoid fever. In the fourth week the abdominal reflexes 
were found to be greatly exaggerated, and to be accompanied by pain and 
flexion of the legs. In November, though able to sit up in bed, she could 
not lift either leg, and was unable to walk. The muscles of the lower 
limbs gave no reaction to the faradic current In a short time the right 
leg regained power, but the abdominal muscles on the left side were 
noticed to " belly out " when the child cried or moved, and the weak- 
ness was especially conspicuous in the external oblique muscle. In 
February, 1889, that is, about five months subsequent to the attack of 
typhoid, it was found that all the muscles except the left tibialis auticus, 
the abductors of the thigh and the abdominal musclei reacted to the 
faradic current, and the child walked fairly well. 

Madame Dejerine-Klumpke publishes a case in which paresis of the 
quadriceps femoris and of the tibialis anticus on the left side followed 
a slight attack of typhoid. There was no appreciable atrophy of these 
muscles ; sensation was normal ; the knee-jerks were lost. 

George Ross has published two examples of paralysis after typhoid. 
In one case, four days after convalescence had commenced, the tem- 
perature rose to 102*" F. and the patient began to sufler from severe 
pains in the legs, and there was much tenderness of the skin and 
muscles. The knees and thighs were rigidly flexed, and any attempt to 
straighten them was accompanied by pain. All the movements of the 
lower limbs were feeble, and the electrical reactions of the muscles much 
impaired. There was no ansesthesia, the superficial reflexes were 
diminished, the sphincters were unaffected. 

Three months later the legs were gradually extended by means of 
weights and pulleys until they became quite straight During this time 
motor power slowly returned and pain quite disappeared, and at the end 
of four months from the onset of the nervous phenomena, the patient 
had completely recovered* 

In the other case, a boy, at the end of a mild attack of typhoid, 
lasting four weeks, was observed to speak with eflbrt, and with a nasal 
intonation. This was followed by a sensation of numbness in the ends 
of the fingers and in all the limbs, which became partially paralysed > 
the hand and arm were also raised with great difficulty, and the grasp 
was very feeble. Tactile sensation was good ; there was no pain iu the 
extremities; the knee-jerks were absent; the eyes were normal The 
velum palati was relaxed and insensitive. After treatment with 
galvanism and strychnia for several weeks, the limbs had improved in 
power and nutrition to a moderate extent, and the voice was less nasaL 

Dr. G. Ross thinks that diphtheria can be excluded with certainty 
from this case. 

Of the few examples of paralysis succeeding typhoid fever that have 
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come under my own observation, the most noteworthy case, and 
the one in which the symptoms pointed most distinctly to a multiple 
neuritis, was that of a girl under the care of Dr. Dreschfeld, to whom I 
am indebted for the following notes : — 

Jane W., aged 18, was admitted to the Manchester Royal Infirmary, 
May, 1888. About eight months previously she had passed through an 
attack of typhoid fever of average duration and severity. During the 
fever she suddenly found one day that she was unable to straighten out 
her elbows, wrists, and knees, and the rigidity persisted. On admission 
to the Infirmary, there was much wasting of all the muscles of the limbs. 
In the lower extremities the muscular atrophy was especially conspicuous 
on the front of the thighs and on the outer part of the legs. The knees 
were semiflexed, and could not be fully extended, owing to the contrac- 
tures of the flexor muscles. There was drooping of the great toes, and 
also of the other toes, though to a less degree. The knee-jerks were 
somewhat variable ; as a rule they could only be elicited with difficulty, 
but sometimes they appeared to be unduly irritable. The plantar 
reflexes were absent, and there was no ankle clonus. 

As to the upper limbs, the elbows were semiflexed, and could not be 
extended, owing to the rigidity of the flexors. The right forearm was 
more wasted than the left one, and presented distinct hollows on the 
anterior and posterior surfaces. There was also great atrophy of the 
thenar and hypothenar eminences, and moderate atrophy of the inter- 
osseous muscles, more marked in the right than in the left hand. The 





patient was unable to oppose the thumb against the end of the little 
finger, and indeed all the movements of the hands and fingers were 
feebly performed. There was almost complete ancesthesia over the right 
thumb, the index finger, and the radial side of the middle finger ; the 
anaesthesia on the dorsal aspect implicating also the ulnar side of the 
two terminal phalanges of the middle finger. The cutaneous sensibility 
of the left thumb was also diminished. At the end of a month the 
18 
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moTements and nutrition of the upper limbs had improved, but muscular 
atrophy was still considerable. The patient was put under chloroform, 
but the contractures at elbows and knees could not be OTorcome. She 
remained in hospital till the end of June, when the limbs had regained 
some of their Tolume and power, but the contractures and ansBsthesia 
persisted. Dr. Dreschfeld informs me that ultimately the patient made 
a complete recoTcry. 

Another case was that of a man aged 42, who came to the outpatient 
department of the Royal Infirmary about two years ago. He stated that 
his legs had been weak and numb since an attack of typhoid fever, for 
which he had recently been treated in the Monsall Fever Hospital On 
examination there was partial loss of the cutaneous sensibility, chiefly to 
pain in the feet and lower part of the legs, and patient said that his feet 
felt sore, and that he suffered from pains in the legs after walking. The 
movements in the toes and feet were feeble, and all the muscles below the 
knee presented a moderate degree of wasting. The calf muscles appeared 
to be especially weak ; in walking the man leaned further back than 
normal ; he could balance himself on his heels for a time, but was unable 
to stand on his toes. The knee-jerks were exaggerated. There was no 
suspicion of syphilis, alcohol, or other cause than that of typhoid fever. 

The preceding observations furnish abundant evidence that paralysis 
involving the whole or a portion of a limb sometimes occurs either 
during or subsequent to the pyrexial period of typhoid fever, and they 
illustrate the variations in the distribution of the paralysis. In a large 
proportion of the cases certain features are conspicuously prominent, and 
throw much light on the nature and situation of the lesion. 

(1) The paralysis is usually partial in extent and degree. It may 
affect the whole of both lower limbs, or one limb either upper or lower, 
but as a rule it is limited to certain muscles or groups of muscles, and 
often is strictly confined to the territory of a particular nerve. 

(2) The muscles are wasted as well as weak, and when tested with 
electricity show the partial or complete reaction of degeneration. In a 
fBw cases contractures of muscles are mentioned, but it is to be observed 
that they were found not in a well nourished more or less rigid limb^ 
but in one where some at least of the muscles were distinctly atrophied. 

(3) The paralysis is almost invariably preceded or accompanied by 
some form of sensory disturbance. Thus the patient suffers from intense 
pain, continuous, remittent, fixed or radiating, or he complains of numb- 
ness and tingling in the extremity, which subsequently becomes paralysed. 
Anaesthesia, partial or complete, is of frequent occurrence, and like the 
paralysis which it usually precedes, may be limited to the territory of a 
particular nerve. 
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(4) During the course of typhoid fever, the knee-jerks, as pointed 
out by Angel Money, are commonly exaggerated, and there may be 
ankle clonus. Gowers refers to excessive knee jerk and foot clonus in 
association with paraplegic weakness in patients seen some months after 
the fever; and in the case of the man under my own care referred to 
above, there was exaggeration of the knee-jerks, together with paraplegic 
weakness and anaesthesia. But, as a rule, judging from the reports in 
which the reflexes are mentioned, paralysis of the lower limbs is 
associated with diminution or loss of the knee-jerks. 

The peripheral paralyses, then, wliich occur in association with 
typhoid fever are, for the most part, of the atrophic variety — that is, 
the mudcles not only become weak, but they undergo a progressive 
atrophy, and give the reaction of degeneration to electricity. An atrophic 
paralysis testifies to a lesion situated in some part of the lower segment 
of the motor tract — that is, the motor nerve fibres or their nuclei of 
origin. Now while it is probable that in a few cases the muscular 
atrophies which follow typhoid fever depend on an anterior poliomyelitis, 
and that a condition similar to that of in&ntile paralysis is produced, 
the presence of sensory disturbance in the vast majority of cases shows 
that the lesion, if in the cord at all, is not limited to the anterior horns 
or involves both the anterior and posterior roots, or the mixed 
peripheral nerves. The absence of spinal tenderness, of girdle pains and 
of disturbance of the sphincters, speaks much against an afieotion of the 
spinal cord or its roots, while the initial sensory disturbance, succeeded 
by a limited paralysis having a slow progressive march up to a certain 
degree, which varies according to the severity of the case, the paralysis 
then slowly receding and ultimately, as a rule, completely disappearing, are 
points strongly in favour of an affection of the peripheral nerves. Sensory 
disturbance is indeed one of the most distinctive features of typhoid 
paralysis ; the pains are frequently severe enough to prevent sleep, and 
loss of skin sensibility may be associated with hypersesthesia of the 
muscles, leading to painful contractures, just as in cases of alcoholic 
paralysis. Hypersesthesia of the skin or muscles and neuralgiform pains 
may exist alone and not be followed by any detectable weakness or wasting 
of muscular tissue. Landouzy relates the case of a man who from the 
first days of his attack of typhoid fever suffered from such intense pain 
at the level of the right sciatic notch that he gave himself hypodermic 
injections of morphia. This was succeeded by severe pain radiating 
along the branches of both sciatic nerves ; at the same time there were 
severe cramps in the thighs and calves. Towards the thirtieth day, 
when he lay on his right thigh, contact with the bed was not felt, 
although great pain was produced in the limb. This tract of *' anaes- 
thesia dolorosa ** was found to correspond roughly with the distribution 
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of the external cutaneous nerve. Eight years later the anaesthesia still 
existed, though to a less degree, but the painful phenomena had 
disappeared 

As a parallel to cases in which pain and hypersesthesia are 
prominent features may be mentioned cases characterised by excessive 
muscular contractions. Of examples of the latter none are more 
remarkable than those recorded by F. A. Aran, in V Union Medxcale^ 
July 19, 1855. He mentions eleven cases in which muscular contrac- 
tions occurred towards the termination of attacks of typhoid fever, and 
one case in which the contractions coincided with the commencement of 
the fever. They were frequently preceded by formication, prickings 
and numbness in the extremities, and by pain in the joints. The 
immediate seizure was accompanied by an intense feeling of anxiety and 
distresa The contractions afifected both the upper and the lower limbs, 
and many of the muscles exhibited almost incessant fibrillary contrac- 
tions. When the entire upper extremity was attacked the forearm was 
bent upon the arm and lay upon the thorax, while the fingers were 
doubled up on the palm of the hand. The patient was unable to extend 
the limb, but by gradual manipulation an artificial extension could be 
obtained, and this gave the patient relief, though the parts resumed 
their morbid position when left to themselves. When the lower 
extremities were attacked the legs became extended, the calves hard and 
painful, and the toes flexed. In four cases the muscles of the trunk 
were affected, and opisthotonus was produced, during which the patient 
was unable to execute any movement During the seizures the contracted 
muscles were the seat of great pain. The attacks lasted from a quarter 
of an hour to three hours, and recurred from two to ten times daily for 
several days. After the cessation of the attacks the fever ran its 
ordinary course without any residuary affection beyond an occasional 
numbness of the affected parts. Three of the patients died, but this 
result was attributed by Aran to the severity of the fever, and not to 
the tetanic affection. Dr. Aran was at a loss to account for the 
phenomena. Baths appeared to relieve Uie patients, and in one case of 
opisthotonus the administration of chloroform was of benefit. 

Having relegated, with a high degree of probability, the majority of 
post typhoidal paralyses to lesions of the peripheral nerves, we have still 
to enquire whether the neuritis is the result of accidental circumstances 
attending the fever, or whether it may be regarded as a direct result of 
the typhoid virus. Now, in some of my collected cases, the paralysis, 
both sensory and motor, is limited to the parts suppUed by a particular 
nerve, and in these it may be supposed that the neuritis is caused, not 
by a poison brought to the nerve by the blood or lymph, but by a local 
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injury resulting from pressure or stretching of the affected nerve at a 
time when its nutrition is defective, owing to the general weakness left 
by the feyer. The theory of local injury, for the explanation of many 
cases, at least, is adopted by Dr. Gowers, but without denying that it 
may be a potent factor in some cases there are not wanting con- 
siderations which tend to show that the cause of the neuritis, in 
most cases, is to be found in some kind of poison conveyed by 
means of the blood to the affected nerves; for even when the 
chief functional disabilities are limited to one nerve territory, there 
are frequently slight indications of a more widely distributed disorder. 
These remarks may be illustrated by a brief reference to the 
three cases of ulnar paralysis described by Dr. Handford, which the 
author seems inclined to attribute to a local injury. '*In the first and 
last cases," says Dr. Handford, ''the patients were accustomed to lie 
' curled up,' with the elbows sharply flexed, for days together, and each 
chiefly on the side eventually affected. It is quite possible that thus a 
neuritis from over-extension was set up, and that the earlier numbness 
and tingling were disregarded during the delirious condition. And 
further, I can hardly conceive a more favourable condition of tissue 
malnutrition than these two cases presented.'' But with regard to his 
second case, the author says : " His attack of fever was not much above 
the average severity ; he had no throat affection, no great loss of flesh, 
and lay always on his back, with the arms generally extended." So that 
it is diffictdt to see how the theory of overstretching by persistent, flexion 
would apply in this case, and even in one of the two severe cases, in 
addition to the ulnar paralysis, other notable symptoms were present 
which demand explanation, and which could not be readily accounted 
for by the theory of local injury. " For some weeks past," says Dr. 
Handford, " there has been tenderness of the toes of both feet, so that 
the toe nails could not be cut on account of the pain it caused in the 
nail bed and in the pulp at the end of the toes." '' In three other 
cases recently," he continues, " I have met with this condition of pain 
in the toes, and in one of them in the arms also. In one instance the 
tenderness of the feet was so great that they had to be protected from 
the pressure of the bedclothes by a cradle. But in none of them was 
it followed by muscular wasting or definite loss of sensation, so far as I 
could detect" In other words, in these cases there was evidence of 
profound irritation of the cutaneous nerves of the lower extremities, but 
which had not produced destruction of nerve fibres, and therefore was 
not attended by either sensory or motor paralysis. 

In addition to the group of paralyses described in the preceding 
pages there are a few observations showing that occasionally an acute 
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paralyBis of rapidly ascending coune^ and frequently terminating fiBitally, 
may develop during the course of, or immediately after, an attack of 
typhoid fever. In his exhaustive accoimt of Landry's paralysis, Dr. 
Ross has so fully discussed the relation of this disease to peripheral 
neuritis that no further reference to the subject is here needed. 

From a consideration of the preceding observations we are inclined 
to think that a multiple neuritis, initiated by the virus of typhoid feveri 
and frequently present in this disease, is not an unreasonable assump- 
tion. In one set of cases we may suppose that the action of the poison 
on the nerves is too slight to give rise to outward manifestations, or that 
these are masked by the general symptoms of the fever. In another set 
of cases the toxic influence on the nerves appears to be revealed by a 
series of irritative phenomena, such as neuralgic pains, cutaneous and 
muscular hypersesthesias, exaggerated reflexes, and cramps and con- 
tractures of various muscles; while in a third group of cases the presence 
of an atrophic paralysis, its distribution, progress, and associations leave 
little doubt on the mind of the observer that he has to deal with a genuine 
parenchymatous neuritis, and frequently with one of wide distribution 
throughout the body. 
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(c) Ttphub Fbvbr. 

Judging from the scanty literature of the subjeot, peripheral paralyses 
are much rarer complications or sequelae of typhus than of typhoid 
fever. 

Murchison* says: "Occasionally the muscles of one limb or indi- 
vidual muscles, such as the deltoid, are paralysed. These muscles after 
a time become shrivelled, and if some be more atrophied than others, 
club foot and other distortions may result. These attacks of paralysis 
are often preceded by severe pain or pricking sensations, and are acoonv 
panied by numbness, complete anaesthesia or hypercesthesia of the 
affected part. The pathology of these attacks of paralysis is obscure, 
but they are probably due to arterial thrombosis of the central organs 
of the nervous system or of individual nerves." In the following case 
reported by Murchison the distribution of the paralysis, the character of 
the sensory phenomena, together with the normal condition of the 
sphincters, suggest a multiple neuritis rather than disease of the spinal 
cord. 

Case 21, — " Typhus,! followed by general paralysis and anasarca and 
remarkably slow pulse." — A gentleman, aged twenty-seven years, caught 
typhus in the beginning of May, 1855. ''The attack was severe, being 
characterised by a copious rash, great and protracted delirium, involun- 
tary stools, and inability to swallow. The treatment consisted in stimn- 

* Murchison, loe. cit., p. 206. 
t Murcbiaon, lo€. cU,, Tp. 201. 
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lantB and numerous blisters to neck and behind the ears. On recovery 
from the fever the blistered surfaces took on unhealthy action and 
sloughed. Patient remained very prostrate and became greatly emar 
elated, while legs were oedematous and abdomen was thought to contain 
fluid. It is uncertain whether or not urine contained albumen. On 
application of sulphate of copper to ulcerated surfaces the profuse dis- 
charge suddenly ceased, but the day after patient had an epileptiform fit 
which lasted about two minutes. For this he was purged and kept on 
low diet, while the dropsy was treated with squills and nitric ether. 
Under this treatment he became much weaker and lost flesh ; eyesight 
became impaired, and for a fortnight he was unable to read large type or 
even to distinguish large objects plainly. About the same time he began 
to complain of pricking sensations, first in toes and afterwards in fingers, 
and inability to perform finer duties of fingers, such as buttoning his 
shirt. These pricking sensations gradually extended up limbs, and were 
followed by numbness and loss of power, ending with complete paralysis 
of both motion and sensation, although slightest handling of calves of legs 
excited most exquisite pain. Tongue was also oedematous, and was seat of 
pricking sensations, while muscles of deglutition were paralysed, so that 
swallowing could only be performed slowly and required attention of 
mind. The integuments of abdomen were devoid of sensation, but there 
was no paralysis of rectum or bladder. Mind was unimpaired." In 
August, 1855, after taking a cold splash bath he acquired some motion 
in hands, and by end of a month he was able to stand ; in two weeks 
more he could walk about. He progressed favourably, and in a few 
months he was able to follow the duties of his profession as army 
surgeon. 

One day, three yeeurs later, " after seeing some hospital patients, he 
suddenly felt his heart working in a strange manner, thumping slowly, 
and at same time he experienced a feeling of giddiness/' His pulse was 
found to be barely 40, and during the next fourteen years it varied 
between 34 and 36. There was some dyspnoea on exertion, but the heart 
appeared to be normal, and no cause could be found to account for the 
extreme slowness of the pulse. 

Murchison also refers to the case of a female, aged 48, in whom 
temporary facial paralysis showed itself on the seventeenth day ; and 
Gairdner to a case in which facial paralysis was observed on the tenth 
day of typhus fever. 

A case of paralysis of all the muscles supplied by the right musculo- 
spiral nerve is reported by Bernhardt* which supervened suddenly 
during convalescence from typhus fever. The faradic contractility of 

* Bernhardt " Zar Pathologie der RadiallsparalyBen.'*— ^rcA. /. Psych.^ Bd. IV., 1874, p. 601. 
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the paralysed muscles was nearly abolished, and the galvanic contractility 
was diminished. The patient complained of tingling in the hand and 
fingers, but the cutaneous sensibility to pin pricks and temperatore 
appeared to be normal The patient died of laryngeal perichondritis 
and pneumonia five weeks after the appearance of the paralysis, and at 
the autopsy the musculcHipiral nerve was found swoUen, and of a violet 
grey colour, at the point where it turns round the humerus ; below this 
point the trunk of the nerve and its branches were profoundly altered, 
the axis cylinders being for the most part destroyed and replaced by 
bands of connectiTC tissue, which were separated by long threads of 
granules, composed no doubt of broken up myelin. 

The abrupt onset of the paralysis without appreciable cause, its 
occurrence during oonyalescence, and the severity of the symptoms, are 
points which make Bernhardt inclined to adopt the hypothesis of a local 
determination of infection by the virus of typhus rather than that of 
mechanical compression as the most likely explanation of the neuritis. 

(d) Rblapsino Fevsr. 

Murchison- says : — *' Partial palsy, lasting for a few days or weeks 
after recovery, is occasionally noticed. Cormack mentions the case of 
a female, aged thirty-six, in whom loss of power in both deltoids con- 
tinued for about ten days, after restoration to health in eTery other 
respect had taken placa In two (of 220) cases Douglas observed partial 
paralysis of the fore arms; in one it came on during the intervals 
between the attacks; in both cases the attack was sudden, with 
accompanying numbness, but with no head symptoms; the paralysis 
lasted for several weeks. Temporary paralysis of the upper and lower 
extremities was observed by Dr. Parry in several cases at Philadelphia 
in 1869-70. In a man, set 44, Tennent observed paralysis of the portio 
dura supervene six days after the second crisis." 

MnaoHiBON. Loc ciL, p. 382. 

Ck>RMACK (Sir J. R.). " Clinical Studies."— 1876, p. 216. 

Douglas (A. H.). Northern Journal of Medicine^ VoL XL, 1845, p. 272. 

Parrt (J. S.). American Journal of Medical Science^ October, 1870, p. 848. 

TnnoDiT (G. P.). QUugcw Medical Journal^ May, 1871. 

(e) Smallpox and Chickbnpox. 

Dr. Ross justly remarks that " The paralyses which supervene in the 
course of ordinary convalescence from smallpox are more numerous, 
more variable, and more grave than those which occur after the other 
exanthemata." The most common forms are undoubtedly of spinal 
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origioi but there are a few cases in which the paralysis appears to depend 
on disease of the peripheral nerves. Thus, excluding the cases of acute 
ascending paralysis following Tariola, and tabulated by Dr. Boss (see 
pages 18 — 40), there are examples of local paralysis such as the case pub- 
lished by Vulpian and that by Joffroy. In Vulpian's case a man during 
conTalescence from yariola was seized with acute pains in both arms, 
and subsequently the muscles about the shoulders became paralysed and 
wasted. The £Euradic contractility was abolished in the deltoids, supra- 
and infra- spinati muscles, and the inferior portions of the pectorales 
majores ; and the cutaneous sensibility was diminished oyer the region 
of the deltoids. 

Joffroy's case was that of a woman, who, during convalescence from 
a severe attack of confluent smallpox, complained of violent pain in the 
left shoulder, and subsequently down the left arm. The deltoid, the 
triceps, the extensors of the hand and fingers, the supinator longus, 
and the small muscles of the hand became paralysed and atrophied, and 
fiskiled to react to a strong faradic current The patient died of pul- 
monary tuberculosis : no lesion was found in the cord on microscopical 
examination, but the left musculo-spiral and the left ulnar nerves 
presented marked changes, the axis cylinders and the myelin having 
disappeared from a large number of nerve fibres. 

Dr. Gbwers says : " In one case, which developed six weeks after 
varioloid, with pains in the limbs, atrophy of the arms and legs, etc., 
the purely neuritic nature of the morbid process was ascertained six 
months later when the patient died frt)m pneumonia." 

GUBLIR. Archiv. gitUr. de M4cL, 1860. 

Xkbot d'Etiollbb (Raoul). "Da paralysies des membres inf^rieun ou 
parapl^es." — Paris, 1856. 

Vulpian. Arch, dt Phyiiologie, Tome Y., 1878, p. 96. 

JoFFBOT. "De la n^vrite parenchymateuee Bpontan^" — Arch, de Phytiologii, 
Tome VL, 1879, p. 177. 

Hkmdxbson (Q. C). "Smallpox followed by ataxy."~ZatMX^ 1881, II., 1089. 

Gbosb. " De quelques accidents nerveux compliqaant la variole et la variolXde." — 
Alger. Med., 1888, XL, 328, 368. 

Mabillb. " Demenoe paralytique h la suite d'une variole.*' — Ann, Mid,'Pwyek., 1883, 
6 s., X., 225. 

QnmQUAUD (E.). Encdphaie, Paris, 1884, IV., 83—47. 

WmPHAH and Mtbbs (A. T.). "On some chronic nenrous sequela of smallpox, 
especially aflfecting the speech." — Tramaetione Clinical Society, 1886, p. 164. 

CoMBKMALB (F.). " Contribution k I'^tude dee troubles (paralytiques et ataxiques) de 
la parole cons^cutifs k la variole ; leur f r^uence, leur pathogenic." [Ckmtains a 
good bibliography relating to paralysis after variola.] 
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(/) Scarlet Fevbr. 

No case is known to me in which paralysis occurring in connection 
with scarlet fever, could be attributed with any certainty to peripheral 
neuritis ; and it is highly probable that recorded instances of more or 
less generalised paralysis, as, for example, the case published by 
Shepherd, depended on diphtheritic rather than scarlatinal poison. 
Bassette has reported the case of a child aged ten, in which paralysis of 
the upper and lower limbs, with atrophy and deformities, followed scarlet 
fever. The upper extremities recovered, but paralysis and atrophy 
persisted in the lower. He says that '' the atrophic paralysis was in all 
probability the result of an inflammatory affection which attacked both 
nerves and cord, and was due to the action of the infection upon nerves 
and nerve centres." 

Shifhbbd. " Paralyalf after icarlet feTer/*— 7%e Medical Timet and OaaeUe, Vol I., 
1868, p. 144. 

CuTTBR (E.). "Oasa of Bcarlatina, foUowed by paralysiB of the tongue." — Marykmd 
Med. Jour., Bait, 1879-80, V., 171. 

Fbabib (D. M.). "The nenroue sequeUo of scarlet fever.— Prvu;^, 1882, XXVIIL 
481 ; XXIX., 22. 

ScHOTTKN (E.). ''Ein Fall tod Tetanie nach Scharlach."— BerZ. Idin, Woek.^ 1888, 
XXV., 278. 

LOBB (IL). ''Ueber einige seltenere Complioationen dei Scharlaohs (Peptonuria, 
Tetanie, Aphade, Ataxie).'*— irdk. /. Kinderh, Stuttg., 1889, X., 212. 

Thomas. " Troubles nenreuz post-icarlatineux.*'— J2ev. mid, de la Suieae Kom., 1891, 
XL, 761. 

Bassitte (M. J.). " The paralyses in children which occur after and during infectious 
disease."— /otimoZ Nerve and Mental Dieeatet, 1892, p. 461. 

(g) Mbaslbs. 

About sixty cases of paralysis developing during the course o^ or in 
early convalescence from, measles, are to be found recorded in medical 
literature. The large majority of these were of cerebral or spinal origin ; 
and as regards the remaining cases of paralysis, some were probably due 
to a multiple neuritis, although a study of the clinical histories does not 
yield absolutely certain evidence of the existence of neiu-itis. 

Ormerod has recorded three cases of muscular atrophy following 
measles, but these can scarcely be regarded as examples of peripheral 
neuritis, for the deep reflexes were preserved, and sensory phenomena 
were absent from first to last ; and it is probable, as Ormerod sugg^ts, 
that they belong to the group of myopathic atrophies. 

Denarii states in his fifth conclusion (p. 98) that the most frequent 
form of paralysis that occurs in childhood is a paraplegia, unaccom- 
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panied by disturbance of sensatiou, by trophic troubles, by modifications 
of the tendou reflexes, or by disturbances of the bladder or rectum, and 
a paralysis which sooner or later is completely cured. 

He mentions several cases of weakness and wasting of the lower limbs, 
in some of which the clinical description affords evidence of the possible 
presence of peripheral neuritis. The case of a little girl is recorded by 
Schepers, who after an attack of measles was imable to walk, and he 
states that the symptoms were more like those of acute ataxia than of 
paralysis. The patient made a complete recovery in about 15 days. 

Annbslkt (A.). '* Paraplegic suite de rougeole." — Arch, de mid, et pharm, mif. Paris, 
1886, VIIL, 386. 

Batlb (L.). "Des paralysies cona^cutives ^ Tinfection morbilleufle." — Paris, 1886, 
Thetit, 

Pkbsvt (S.). " Des paralysiea cons^cutives ^ la rougeole.'* — CZm. mid de VHotd-Dieu 
de Lyon, Paris, 1887, 455. 

KiOBiA. " Un cas de paralysie ascendante aigue consecutive & une rougeole." — Journal 
de mid. de Bordeaux, 1887-88, XYIL, 22. 

Fox (T. C). " An affection of the nervous system during the exanthem stage of 
measles."— Zancet, 1887, I., 771. 

DknariA (A.). " Des paralysiea dans la rougeole." — Lyon, 1888, TKeiii. 

Alltn (H. B.). " Paralysis following measles." — Medical Newt, Philadelphia, 1891, 

LIX., 617. [This paper contains references to 41 cases.] 

Carfbhtib (J. S.)' *' A case of paralysis following measles." — Medical New$, Phila- 
delphia, 1892, LX., 183. 

(h) Cbrebrospinal Mbninqitis. 

At a meeting of the Philadelphia Neurological Society, Dr. C. E. 
Mills made some remarks on the probable occurrence of multiple neuritis 
in this disease. He mentioned three cases in which the symptoms 
seemed to point to neuritis, involving certain portions of the body. In 
one case the patient complained of pain and soreness in his legs. There 
was tenderness over the nerve trunks, and muscular and cutaneous 
hypersBsthesia. The patient had also the equino-varus position of the 
feet so often seen in multiple neuritis. The knee-jerks were less active 
than normal. Dr. Mills thought that '' in some cases of ' cerebro-spinal 
meningitis ' the multiple neuritis might alone be present, and that in 
this way certain irregular cases might be accounted for." In Upson's 
case the ulnar nerve, which was the only one examined, showed 
parenchymatous and interstitial changes. 

Mills (C. K.) " The probable occurrence of multiple neuritis in epidemic cerebro- 
spinal meningitis." — Med. Newt, Philadelphia, 1888, LII., 357. 

Upsoh (H. S.) •' On a case of multiple neuritis and cerebro-spinal meningitis."— 
Journal of Nervout and Mental Diteate, New York, 1889, XVI., 861. 
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(i) Influenza. 

Affeotions of the peripheral nerves were exceedingly common during 
the last two epidemics (1889-90, 1890-91) of influenza. Isolated neu- 
ritis of almost every peripheral nerve in the limbs and of almost eveiy 
cranial nerve has been recorded, while multiple neuritis, though leaa 
common, was occasionally observed. The evidence as to the ezistenoe 
of a genuine attack of influenza before the occurrence of neuritis 
is not always satisfactory, for it seems probable that nerve symptoms 
have followed slight or abnormal attacks of influenza — attacks which 
are liable to be imperfectly observed — more frequently than typcal 
seizures of the disease. The paucity of accurate observations renders a 
full discussion of the subject undesirable at present, but it will be uaefdl 
to collect together a few of the more important cases as an aid to fdture 
work on the connection between influenza and multiple neuritis. 

Brosset relates the case of a woman, aged 34, who, a fortnight after 
the onset of an attack of influenza, had pricking sensations in the left 
hand and lancinating pains in the soft parts of it. Four months later 
there were analogous pains in the right hand. Then pains in the feet 
and difficulty in walking ensued, but no inco-ordination of movement. 
Her condition eleven months after the attack of influenza was as follows : 
There was considerable loss of motor power with some rigidity, muscular 
wasting and a thinning of the skin, as well as diminished reflexes and 
pains in the soft parts of both hands and feet The patient suffered 
tliroughout her illness ft*om profuse perspiration. 

A man, aged 39, under the care of Homen, suffered during convales- 
cence from influenza, from numbness and weakness of the right arm, and 
a few weeks later of the right leg. Three weeks afterwards the left 
extremities were implicated, the arm being attacked before the leg. 
The weakness increased during the next month, and then became 
stationary. The hands, feet, and legs were the seats of slight pains. 
When examined four months after the influenza, Homen found almost 
complete paralysis of the extremities, especially of the upper ones, and 
atrophy of the muscles which gave the reaction of degeneration. 

The cutaneous sensibility was diminished in the arms and in the 
upper part of the trunk, and to a less degree in the lower limbs; 
painful sensations were delayed and the muscular sense was diminished, 
especially in the hands and feet The knee-jerks were present, but no 
tendon reflexes could be obtained in the arms. Many of the nerve 
trunks were tender to pressure. The bladder and rectum were normaL 
Gradual improvement occurred under the influence of massage, electricity, 
and tonics. 

Dr. Mills records an interesting case;of neuritis with a myxoedemoid 
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condition of the limba. The patient, after a sharp attack of iufluensa, 
became extremely weak in the legs, and was scarcely able to drag her- 
self along. In a few days her feet and legs began to swell and to be 
painful, and soon became of enormous size and exquisitely tender. She 
gradually improved, but when last seen by Dr. Mills she still had a 
condition of firm swellings which did not pit on pressure, from her knees 
to her ankles, together with great tenderness on squeezing the feet or 
ankles, or in handling the nerves or muscles of the limb& 

In a case recorded by Thue, paresis of all the limbs, double fistcial 
paralysis with complete reaction of degeneration, diplopia, anomalies of 
taste and slight anesthesia, gradually developed during convalescence 
from influenza. The diagnosis made was polyneuritis with affection of 
the 6th and 7th cranial nerves, possibly also of the glossopharyngeal and 
hypoglossal as well as of the nerves of the extremities. 

Westphalen has recorded two cases of "multiple neuritis after 
influenza." In the first case a man, aged 29, a week after a slight attack 
of influenza, complained of tingling and numbness in the fingers and toea 
About 8 days later his legs and arms became feeble, and he had 
difficulty in swallowing. There was no pyrexia. On examination, the 
motor power of the limbs was diminished, but the muscles and nerves 
responded to the faradic current The patellar, biceps, and triceps 
reflexes were absent, while the abdominal and cremasteric were preserved. 
There was probably a slight weakness of the right facial muscles, and a 
moderate difficulty in swallowing. The patient slowly recovered, but 
the knee-jerks three months later were still absent 

In the second case, an attack of influenza was followed in eight days 
by urticaria and paralysis of the lower limbs. During the next two 
weeks the whole body became gradually paralysed, there were also double 
facial paralysis and difficulties in swallowing. At the same time the 
reflexes were abolished. The muscles became atrophied, and the reaction 
of degeneration was obtained in the biceps, deltoid, interossei, glutei, 
and muscles of the thigh, as well as in the left facial muscles. There 
was muscular hypersBsthesia and tenderness on pressure over the nerve 
trunks. Beyond parsesthesia there were no sensory disorders. Ultimately 
there was almost complete recovery. 

If Westphalen's cases are instances of multiple neuritis, they are 
remarkable for the absence of ansestbesia ; and indeed the only indica- 
tions of any disorder of sensation consisted in the presence of numbness 
and tingling at the onset in the first case, and of increased sensitiveness 
of nerves and muscles in the second case. 

A still more remarkable example of a purely motor paralysis following 
influenza was shown by Dr. Buzzard at a recent meeting of the Neurolo- 
gical Society, aud Dr. Buzzard has very kindly given me permission to 
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mention this case, which I trust he will shortly publish in extemo. It 
was that of a man, aged 46, who shortly after a slight attack of the 
character of influenza sufifered from pains in the legs, and some numb- 
ness of the feet. He soon began to totter in walking, and in a few 
months was unable to support himself. His upper limbs also became 
weak, but he had never any pains, twitching or tremor in them. Alco- 
holism and syphilis could be excluded. When examined by Dr. Buzzard 
about 13 months after the onset of the illness, there was a condition 
of almost universal paralysis. The masseters were weak ; the voice was 
weak and hoarse ; the four limbs were quite flaccid and helpless, the 
lower ones were absolutely paralysed, and the only movement retained 
in the upper limbs was the slightest possible power to lift the shoulders ; 
the intercostal muscles acted, but the diaphragm was weak and the 
patient was unable to bend or straighten his back. The muscles were 
much atrophied, and no reaction to the strongest faradic current could 
be obtained in any muscle of the trunk or limbs. All the reflexes, both 
superficial and deep, were abolished. Cutaneous sensibility was 
unaffected ; fibrillary muscular contractions were never seen. For a few 
days after admission to hospital the condition of the patient was 
critical, owing to his difficulty in breathing, but a very slow improvement 
soon began, and in a year's time he could move the arms pretty well, 
but the knee-jerks were still absent, and there was no evidence of the 
action of the diaphragm. 

This case raises the question whether a purely motor wide-spread 
pamlysis may be due to multiple neuritis. The motor tracts in the 
spinal cord may be diseased, while the sensory ones remain normal. 
Does a similar selection ever obtain in peripheral neuritis 1 In the 
common type of lead paralysis motor nerves are alone implicated, 
and may not the motor fibres of a large number of peripheral nerves be 
attacked by certain poisons, while the sensory fibres are spared) It is 
difficult to give a positive answer to this question, which suggests itself 
again and again with regard to the more generalised forms of motor 
paralysis from toxic causes. There appears to be no post-mortem 
evidence in favour of the central origin of these cases, and certainly the 
favourable course they usually run, together with the ultimate complete 
restoration of muscular nutrition and strength, point rather to an 
implication of the peripheral nerves. 

BsROMKiBTBB (0.). " Ueber die Beziehungen der Influenza zum Sehorgan." — IFten. 
klin, Wochentchr.f 1890. (In one case paresis of accommodation ; in two oaaei, 
amblyopia, probably from atrophy of optic papillsc following neuritis. 

UffTBOFF (W. ). " Ueber einige Falle von doppelsei tiger Accommodations — lahmuDg in 
Folge der Influenza in dem einen dieaer Fdlle complicirt mit Ophthalmoplegia 
9TtenM^.**^Deuttehe tned, WocKentehr., 1890. 
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Laaghx (S.). " Facial paralyse nach der Iiiflueiiza."--iVbr«2;. Mag,, 1890, p. 841. 

Thue (N. J.). ** Polyneuritis mit doppelseitiger facial paralyse nach der Influenza." 
Narak, Mag., 1890, p. 851. 

Drapxb. ''The complications and sequela) of Influenza." — New York Medical 
Record, 1890. 

Wbstfhalin (H.). " Neuritis multiplex nach Influenza."— P«^«6. med. W,, 1890. 
BiDON (H.). "l^tude clinique de Taction exerde par la grippe de 1889-90 sur le 
systems nerveuz." — JfUwe de Midecinc, 1890. 

RiviLLiOD (L.). *' Des formes nerveuses de la grippe." — Revue nUd. de la Suiue 
Romande, 1890. (He considers that the limb pains of influenza are distinguished 
from those of rheumatism by the very marked hypersosthesia of skin and bones 
with which they are associated. The disturbances of motility are very variable, 
and comprise paraplegias, spastic and tetanic conditions, together with bulbar 
symptoms.) 

Frrguson (J.). "A case of neuritis of the viscera." — The Alienitt and Neurologist, 
1890. 

Hom]6n. " Neuriter efter influenza." — Fin»k. l&k. han,, 1890 ; also Neur, OerUralb.j 
1891. 

Chubch. "Multiple neuritis." — Journal of the American Medical Association, 1890. 

Brossst. " A case of peripheral neuritis after influenza." — Lyon Midical, 1891. 

Havaqb. '* Note sur un case de polyndvrite infectieuse aigud." — Rev. de. Med., 1891. 
(The evidence as to influenza in this case is not quite satisfactory.) 

LisoBvis (Ch.). *' Par^e des membres inf^rieurs et* de la vessie dans I'influenza." — 
Le Prog, Midical, 1891. 

Raoult (A.). " La grippe pendant ITiiver 1891-1892.— Z;* Prog. Medical, 1892. 

Mills (C. K.). " The nervous and mental phenomena and sequelae of influenza." — 
Trans, of Phil. Medical Society, 1892. 

Ai/THAUS. "Influenza."— London, 1892, p. 165-195. 

(k) Ertsipblas. 

Paralysis is a rare sequela of erysipelas. Gowers mentions a case 
published by Feith, in which " paralysis of the soft palate and of the 
posterior crico-arytenoids followed facial erysipelas and one-sided pneu- 
monia. The paralysis of the larynx necessitated tracheotomy, and 
appears to have been permanent." 

Leu reports a case of facial erysipelas in a man who, two days after 
his temperature had become normal, began to suffer from parsesthesia in 
his legs, and pain in the muscles and along the nerve trunks, these 
parts being also tender on pressure. A little later the upper limbs were 
affected in a similar manner. There was diminution and then absence 
of the patellar reflex, together with disturbances in the electrical 
irritability of the nerves and muscle& The bladder and rectum were 
not affected. 
19 
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The following phenomena were also observed — albiunmuria, glyco- 
suria, acceleration of the pulse, enlargement of the spleen, shortness of 
breath, glossy skin, hyperidrosis, herpes, and a miliary-like eruption on 
the trunk. 

The acute symptoms, which lasted a fortnight, were treated with 
salicylate of soda, antipyrin, and opiates. Then after three months 
treatment with electricity and massage there was almost complete 
recovery. 

Leu considered the case an example of the sensory form of multiple 
neuritis as described by Leyden. 

Pal has recorded in his thesis on multiple neuritis the case of a 
woman aged thirty-four who, when examined two months after an attaok 
of erysipelas of the trunk which had followed a surgical operation, was 
found to have the following symptoms : There was paralysis with much 
flabbiness and wasting of the muscles of the lower limbs, with the 
exception of the flexors of the knees, which were in a state of rigid con- 
traction. The knee-jerks were abolished. The muscles of the upper 
limbs were also greatly wasted, the extensors of the forearm and the 
small muscles of the hands having especially suffered. There were 
tenderness of the nerve trunks to pressure and diminished cutaneous 
sensibility in the neighbourhood of the toes. There was complete loss of 
memory. The patient^ after a seven months' treatment by massage bad 
almost completely recovered. It was ascertained that she had had a 
similar attack of paralysis nine years previously, after erysipelas of 
the face. 

In a case of severe erysipelas of the right leg, terminating fataUy, Pal 
examined the peripheral nerves and found them quite healthy ; and it is 
probable that in both Leu and Pal's cases the multiple neuritis is to be 
explained by the action of some poison circulating in the blood or lymph, 
and not by a direct spread of erysipelatous inflammation from the super- 
ficial parts to the nerves. 

Fifth. Bttiin Klin. Wochemehrift, 1874, quoted by Gower's 2>ti. of N. S., VoL XL, 
p. 826. 

Bbhobb. " Ein Fall von Parese beider Ober- and Untereztremitaten im ^"■^H^w an 
Eryvipelas fMxdeV'—ChariUAnruden, 1885, und NeuroL CetUraOlaU, 1885, 
p. 444. 

Bbownino (W.). ''Multiple neuritis as a sequel of erysipebts." — BrwMfn Mtd, mmi 
Surg. Jawmal, 1888, I^ 11. 

Lbu. " Ein Fall yon infectioeer multiple Neuritis nach Eiysipelaa facieL" — C%mrU4 
Annalen, XY., 1890, p. 274 ; and NewroL CkninOiaU, 1890, p. 72& 

Pal. *' Uber multiple neuritis." Wien, 1891. 
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(I) Sbptic-«mia. 

Sjrmptoms indicative of multiple neuritis occasionally follow the 
blood poisoned state, which occurs as a result of some injury or local 
inflammation. 

Mary S., aged 58, came to my outpatient room in March, 1890. 
She stated that about 7 weeks ago she had a " gathering '^ at the 
end of the left middle finger ; this was followed by blood poisoning and 
erysipelas, and the arm was swollen below the elbow. The finger and 
arm got well in 3 or 4 weeks, but shortly afterwards — that is, about 10 
days before coming to the Infirmary — the fingers of the left hand became 
numb, and " the use went out of it." About the same time or perhaps 
a little later, the right hand also became numb and weak; then the 
weakness extended to the arms and legs. When she walked she felt as 
if a rope were tied round the ankles, and she found it " difficult to step 
out" It was " hard work getting up stairs," she could not bear the weight 
of her body on one leg while lifting up the other leg. She felt as if 
walking on a sponge. She never had pain, nor cramps in either arms or 
legs. On examination there was partial anaesthesia to pin-prick and 
touch over the hands and forearms ; the diminution in cutaneous sensi- 
bility being most marked on the left side. The grasp of the hands was 
very weak, and all the movements of the fingers and thumb were feeble. 
The small muscles of the hand were moderately wasted. The end of 
the left middle finger was red and slightly swollen, and the terminal 
phalangeal joint anchylosed. The knee-jerks were diminished ; and the 
muscles below the knees, especially on the anterior aspect of the legs, 
were weak and slightly wasted. 

There was no reason to suspect alcohol or syphilis, and no history of 
sore throat or of exposure to diphtheria. 

Under the influence of tonics and massage the symptoms 
gradually disappeared, and in three months the patient was almost 
quite well. 

In this case there was an interval of five or six weeks between the 
first appearance of the gathering on the finger and the symptoms of 
neuritis. In all probability, too, a few days intervened beween the 
subsidence of the local inflammation and the first indications of neuritis. 
This interval has been observed in other cases. Thus Roth mentions 
the case of a man who *' thirteen days after a stab-wound beneath the 
clavicle, which healed well, had an attack of parotitis with facial palsy. 
On the fortieth day there developed paralysis of tongue, vocal cords, 
and limbs, and on the sixth day after the onset of these symptoms he 
died from respiratory palsy. Extensive peripheral neuritis was the only 
nerve lesion." 
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In the following case, reported by Dr. Alfred Barrs, a period of 
three weeks elapsed between the healing of a wound and the onset of 
paralytic phenomena. The patient, a man aged 38, trapped the little 
finger of his left hand, and a few days later the finger was incised and 
some thin watery pus set free. There was well-marked infiammation of 
the lymphatic vessels of the forearm and of the left axillary lymphatio 
glands. In a fortnight the limb was quite well, with the exception of 
some stifoess of the hand and arm. When seen by Dr. Barrs, thirteen 
weeks from the date of the injury, the patient stated '^ that the stiffiiess 
of the left forearm and hand continued for three weeks after the injury, 
and then there appeared numbness in the fourth and fifth fingers of the 
left hand. Five weeks afterwards the feet became numb, and were the 
seat of pricking sensations, and two weeks later the right hand was 
similarly affected, so that at the end of seven weeks the hands and feet 
were in a similar condition so far as 'numbness and pricking' were 
concerned. At the same time there was marked motor weakness in all 
four limbs, and the legs were slightly stiff, as if from cramp. The feet 
were described as feeling loose at the ankle, and as scraping along the 
ground when walking. The gait was quite characteristic of weakness of 
the anterior tibial muscles." The knee-jerks were entirely absent. 
There was some wasting of the anterior tibial muscles, which gave a 
sluggish reaction to a strong faradic current. The weakness of the hands 
was extreme. " Careful testing failed to find any alteration of tactile 
sensation in any of the paralysed parts, but he stated that there has 
been some diminution of ordinary touch sense in the left hand." The 
special senses and the visceral functions were quite normal Neither 
swallowing nor the voice had ever been affected ; he had not had any 
sore throat, nor had there been any epidemic form of sore throat in the 
neighbourhood in which he lived. '* There was no evidence of lead 
poisoning, or of any of the more generally recognised toxic conditions 
which produce peripheral palsies." After three months' treatment with 
tonics and gentle faradism he was practically well. 

Dr. Ross, in his account of diphtheritic paralysis, has given a graphic 
description of the difficulties met with in attempting to find evidence of 
exposure to the poison of diphtheria ; and similar difficulties may attend 
the diagnosis of septicaemia. Dr. Gowers says : ** I have met with cases 
in which the symptoms of multiple neuritis, perfectly characteristic, came 
on without any discoverable [cause and ran a course in most cases mild| 
and ending in recovery ; in one or two others severe, and ending in 
death. Some cases of what is popularly termed < blood poisoning ' were 
probably of this nature." 

Again, a paralysis following a wound may appear to be due to the 
Tiros of septicemia when it really depends on that of diphtheria, the 
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wound having been invaded by the organisms of that disease. It is 
indeed highly important in estimating the evidence in favour of the 
occurrence of paralysis after any of the acute specific diseases not to 
overlook the possibility of the chief disease being complicated by 
diphtheria. 

The difficulty referred to is well illustrated by the clinical history of 
the following case, for the notes of which I am indebted to Dr. Thos. A. 
Goodfellow, Resident Medical Officer to the Infirmary. 

Emily S. B., aged 15 years, was admitted as an in-patient to the 
Manchester Royal Infirmary, under the care of Dr. Ross, on October 13, 
1888. The patient is a mantle-maker by trade, and with the exception 
of having had in childhood abscesses in the neck, the cicatrices of which 
are to be seen on the left side, she enjoyed good health until about three 
months ago, when she was obliged to cease work owing to a gathered 
finger. The finger was lanced and poulticed but it got worse under 
treatment — an ash-coloured slough formed over the wound, and healing 
was for a long time delayed. Soon afterwards an abscess formed in her 
back, and although it was not painful she felt very ill and took to her 
bed, where she remained for a month. Soon after getting up she began 
to complain of numbness and tingling in the fingers and toes, and a few 
days later she found herself unable to stand or walk without support, 
and objects slipped from her grasp. She was now obliged to return to 
bed, and the weakness gradually increased in degree and extent, so that 
in a few days she was unable to move her legs in bed, and the weakness, 
which was at first felt only in her hands, extended to the movements at 
the elbows and shoulders. About this time her friends told her she 
squinted, and she saw objects double, but she cannot remember whether 
the eye symptoms preceded or followed the weakness of the legs. 
She never suffered from sore throat, and had at no time any difficulty in 
swallowing, or ejection of fluids through the nose, alteration of voice, or 
disorder of articulation. She had also been free from pains or tremors 
in the limbs. Both her father and mother, and also a brother died from 
consumption. Two brothers and a sister are living and healthy. 

Present Condition, — The patient lies in bed on her right side with the 
knees drawn up, the right knee being somewhat more flexed than the 
left, so that the left lies behind the right knee. She is a fair-haired pale- 
faced girl, of strumous appearance, and several cicatrices are seen in 
the left side of the neck below the ear, and behind the angle of the jaw. 
On a level with the tenth dorsal spine, there is an inflamed swelling 
about the size of a five-shilling piece, from which a thin sero-purulent 
fluid flows ; but on exploration the cavity is found to be quite superficial, 
and to have no connection with diseased bone. The index finger of the 
right hand is deformed ; the distal phalanx has a deep cicatrix running 



294 

along the whole length of its palmar enr&ce, the tip of the finger la 
tapering, and the last phalanx is flexed oa the second, while the joint ia 
stiff, so that the fioger has the appearance of a hook. There is mailed 
loss of motor power in all the extremities, and the muBclee are manifestlj 
waste*), the emaciation being moat marked in the extensors of the fortt- 
arms and anterior muscles of the legs. The backs of the hands are 
much grooved between the metacarpal boDee, and the thenar and hypo- 
tbenar eminenoea are flattened. When the forearms are held oat 
horizontally in the prone position, the hands are somewhat dropped at 
the wrists, and although the patient can raise them momentarily ahe 
cannot maintain them in an extended position. The fingers are extended 
at the metaoarpo-phalangeal and flexed at the int«rpbalangeal joints, and 
she cannot approximate the tips of the thumbs and little fingers without 




flexing the thumbs at the phalangeal joint The lower limbs are main- 
tained in flexed positions, but they can be extended without causing 
much pain by passive movements. When the patient lies on her back 
with feet extended, the feet are somewhat dropped at the ankles, and the 
big toes are flexed into the sole at both joints, while the little toes are 
hyper-extended at the metatarao-phalangeal, and flexed at the phalangeal 
jointa The patient can produce by voluntary effort slight flexion at 
the toes, a feeble extension of them, and of the feet at the anklea. 
She is unable to raise either foot from the bed, but can draw 
up the legs by flexion of the thighs, although this and all the 
other movementa of the lower limbs are very feeble. The muscles 
of the back and abdomen as tested by the efforts of the patient 
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to sit up in bed are feeble, but the diaphragm and intercostal 
muscles, as well as the muscles of the neck and head, appear to be 
unaffected. The patellar tendon reactions are absent on both sides, and 
there is no ankle clonus. The* plantar reflexes are present, but very 
feeble and sluggish. The abdominal, epigastric, and palatine reflexes are 
active. The patient complains of numbness of her fingers and toes, and 
there is some loss of tactile sensibility in the tips of the fingers, but 
there are no other evident sensory disorders to objective examination. 
The sphincters of the bladder and rectum are unaffected. The sounds 
of the heart are somewhat lacking in clearness, and the pulse is feeble 
and compressible. The lungs and abdominal organs show no signs of 
disease on physical examination, and the urine is free from albumen and 
sugar. The patient was ordered to have a quinine mixture, cod liver 
oil, and massage. 

November 16. — The patient has improved imder treatment, and has 
regained a considerable degree of motor power in her limbs, and the 
muscles have become plumper. The small muscles of the hands, 
however, are still much wasted ; the thenar and hypothenar eminences 
are flattened, and the intermetacarpal spaces are markedly grooved. The 
patient is now able to hold her hands extended at the wrists, but when 
she tries to separate her fingers they still assume the position already 
described, in which there is hyperextension at the metarcarpo-phalangeal, 
and flexion at the phalangeal joints. 

The power of approximating the thumbs and little fingers is still 
much impaired, and the movements of the biceps, supinator longus, and 
triceps, as tested by opposing actions, are feeble. 

December 4. — The patient has advanced greatly towards recovery 
since last report. She can now use her hands in sewing, and is able to 
stand and walk a little without assistance. 

December 13. — The following electrical reactions were noted to-day : — 

Right Left 

KSC. ASC. KSC. ASC. 

Extensors of forearms cells Leclanchd ... 20 ... 30 20 ... 25 

Anterior extensors of legs „ ,, ... 30 ... 30 35 ... 50 

January 2, 1889. — During the last fortnight the patient has greatly 
improved in general health, as well as in motor power. The affected 
muscles are firmer and of greater volume than they were at the date of 
the last report, but the patellar-tendon reactions are still absent The 
patient is unable to raise her right arm above the horizontal level, and 
during the effort the inferior angle of the scapula is drawn towards the 
vertebral column and stands out from the chest, while the superior 
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external angle stands on a lower level than the superior internal one, 
the position assumed being due to paralysis of the serratus magnus of 
that side. The patient was seen a fortnight later, and she is 
reported as having completely recovered, bu^t no note was taken of 
the patellar-tendon reactions or of the functions of the serratua 
magnus. 

The question whether the paralysis in this case owed its origin to 
the poison of diphtheria or to that of septicaemia cannot be definitely 
settled. Certainly the absence of regurgitation of fluids through the 
nose, of alteration of the voice, or affection of the special senses, is much 
against diphtheria. At the same time the history of squint and double 
vision makes it not unlikely that the finger wound had become infected 
with the poison of diphtheria, and in that case the paralysis must be 
regarded as dependent on a diphtheritic neuritis. 

Roth.— Corr. BL /. Sehw, AerzU., 1883, No. 13. Quoted by Gtowere, Vol. I., p. 116. 

Babbs (A. G.). *' On the diBturbanoes of the tactile senaory function of the akin in 
caaea of peripheral neuritia." — ItUem, Journ, of the Med, Sciences, 1889, 
p. 131. 

Dana. " Septic peripheral ueuritia due to pyelo-nephritis.'* — Med. News, 1889. 

(mj Syphius. 

Syphilitic neuritis affects mainly the cranial nerves, and is then of 
the interstitial variety. Sometimes one of the spinal nerves is affected, 
as the circumflex (Hutchinson) or the sciatic, but a true multiple 
syphilitic neuritis is excessively rare. As Dr. Gowers remarks in hia 
Lettsomian Lectures : *' It is remarkable that the peripheral parts of the 
spinal nerves very seldom suffer. The discovery of the siisceptibility of 
these nerves to various toxic influences has revealed no liability for them 
to be influenced by syphilia" 

There are several published cases of acute ascending paralysis in 
syphilitic subjects. Dr. Ross has analysed eight of these, and if we 
accept his view, that acute ascending or Landry's paralysis is most 
commonly a form of peripheral neuritis, then the occurrence of 
syphilitic polyneuritis may be admitted. Parenchymatous neuritis 
occurs in locomotor ataxia of syphilitic origin, but this form will be 
discussed in Section IV., under the heading " Neuro-tabes Periphericai'' 

Leaving out of consideration these two groups of cases, we may aak 
if there is any other evidence to show that a multiple neuritis may be 
set up, if only occasionally, by the virus of syphilis. Perhaps the meet 
satisfactory evidence in this direction is afforded by two cases reported 
in detail by Dr. Buzzard in the "Transactions of the Clinical Society" 
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for 1874 and 1880. These cases are so important that we have no 
hesitation in giving the following brief account of them, taken from Dr. 
Buzzard's book on " Peripheral Neuritis " : — 

*' W. H., a working man, aged 44, of previous good health, was brought 
to me at the hospital in January, 1873, in the following condition. He 
had double facial paralysis, total absence of power of voluntary con- 
traction in the muscles of either leg, the grasp of both hands almost 
entirely lost, and partial paralysis of respiration and deglutition. There 
was incomplete paralysis of the right external rectus muscle and of the 
soft palate, especially on the left side. There was but little movement 
of the diaphragm, and the intercostal muscles were likewise acting so 
imperfectly that the patient could not lie down in bed. flis sterno- 
mastoid and trapezii muscles acted freely. Cutaneous ansBsthesia was 
more or less general throughout the trunk, extremities,, and face — the 
tips of the fingers being especially numbed. The plantar reflex was 
absent in each foot There was slight power of volimtarily contracting 
the muscles on the front of each thigh, but he was unable to contract in 
the least those on the front of either leg below the knee. A sense of 
numbness and weight was complained of in each leg, and occasionally a 
'throbbing ran down the left thigh and calf.' For the first two or three 
weeks also he had suffered from ' pins and needles ' in his legs. But at 
no time apparently had there been any actual pains in his extremities or 
involuntary muscular contraction. The power of the sphincter ani was 
normal, that of the bladder impaired to a slight extent. The muscles 
about the mouth showed the reaction of degeneration. In those of the 
arms the reaction to farad ism was greatly diminished, whilst in those of 
the legs, below the knees, it was quite absent ; in the left thigh it was 
greatly diminished. (The right lower extremity was lame and wasted 
from an old attack of infantile paralysis.) But in no part of the upper 
or lower extremities was there increased action to slow intermissions of 
the galvanic current. In the face, however, this was marked. The 
&cial muscles reacted to interruptions of a current from six cells (Stohrer). 
His attack had commenced one month previously with numbness in the 
finger-ends, followed on the same day by weakness in the legs, which 
increased next day and was then accompanied by numbness about the 
calves, thighs, and buttocks. The weakness increased day by day, and a 
week after the beginning of his illness he had the sensation of a tight 
band round his abdomen. A few days later he could use neither arms 
nor legs. The difficulty of swallowing was not observed till a fortnight 
after the onset. There had been no fever. There was nothing abnormal 
in the mental condition, nor in the heart, lungs, and kidneys. The 
patient was at once admitted and placed on a water-bed. For twenty- 
four hours his condition was one of imminent danger from the state of 
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respiration. As there was a syphilitic history, he was treated with iodide 
of potassium, and later with mercury. He soon began to improve, and 
in six months was able to resume his employment A few months later 
I showed him at the Clinical Society, entirely recovered. 

" On April 14th, 1879, T. 0., aged 44, was admitted into hospital with 
paralysis of all four extremities and both sides of the face, together with 
inability to swallow solids. The respiration was mainly upper thoracio, 
and there was some loss of control over the bladder and sphincter ani. 
His grasp was feeble ; he was unable to stand ; as he lay in bed he oould 
move one foot across the other, but could not lift either more than three 
or four inches off the bed. There was great muscular flaccidity. He 
did not know where his legs were. The knee phenomenon was absent on 
each side. Over the right side of the face there was complete loss of 
sensibility to touch and pain, with apparently increased (but at all events 
well-retained) sensibility to heat and cold. The anaesthesia was likewise 
observed, though to a less extent, over the left side of the face, and also, 
though here again in a less complete degree, on his forehead. He com- 
plained of great pain in the right half of the forehead, spreading towards 
the vertex. Below the middle of the forearm on each side there was 
almost entire loss of sensibility to touch and pain, whilst heat and cold 
were well recognised. Where the alteration in sensibility began there 
was what the patient described as a ' band-like feeling around the arm.' 
In the tips of his fingers there was a constant tingling sensation, and 
anything which he touched with them felt hot. In his lower extremities 
sensibility was also greatly modified. Below the middle of the thigh on 
each side neither a touch nor the prick of a pin could be recognised. 
Over the whole of both feet, as well as half-way up the legs, and on the 
posterior surface of the rest of each lower extremity, sensibility to heat 
and cold appeared intensified. Over the whole of the trunk, and in the 
extremities down to the boundaries described, cutaneous sensibility was 
normal. He had frequent pains like knife-stabs in the lower extremities, 
and the legs would twitch when they occurred. At other times the 
pains were of a dull heavy character. In this case facial paralysis on 
the left side seems to have been the first symptom which was observed 
by his friends a month before admission. The patient knew nothing of 
this, and felt quite well till a fortnight before I saw him. He then 
noticed < pins and needles ' in his hands and feet. Three days later be 
had diplopia, and his legs became weak. In five more days he could not 
walk, and there was difficulty in swallowing. In another three days he 
could not dress himself. On admission, and for a few days afterwardSi 
reaction to induced currents was almost entirely absent in the muscles 
of the face, and also in the thenar eminence and interossei of each hand ; 
it was lessened, though not to the same extent, in the muscles of the 



299 

front and back of the forearms. There was very slight reaotion to 
induoed currents in all the muscles of the lower eztremitiea Under 
active mercurial treatment the patient entirely recovered in about six 
months. On August 10th the knee-phenomenon was found to have 
returned in the right leg, and three days later in the left This patient 
was likewise shown at the Clinical Society." 

Dr. Buzzard believes that these cases are examples of peripheral 
neuritis, and there appears to be a high degree of probability, amounting 
almost to a certainty in the first case, that the cause was syphilis, and 
not alcohol or any other toxic agent, for Dr. Buzzard says : " There is no 
doubt that the patient, W. H.,'was a temperate man. As regards T. 0., 
he is described in my notes as having * lived fast and drank fairly/ what- 
ever that may mean. Both had had syphilis, and recovery in each case 
was absolutely complete under specific treatment'' 

The following is a brief abstract of a case reported by Taylor as one 
of syphilitic polyneuritis. It is chiefly remarkable (1) for the extensive 
affection of the cutaneous sensibility, along with preservation of muscular 
power and nutrition ; and (2) for the " mutilations " of the fingers and 
toe& 

A woman, aged 40, contracted syphilis about two years before coming 
to the Hospital for the first time, in 1882. In June, 1882, she had a 
typical syphilitic iritis, and copper-coloured stains over the body and 
legs ; she also suffered from rheumatism, worse at night Early in 1882 
she noticed that the sensation on the backs of both hands was impaired, 
and when she had been in hospital a few weeks there was marked anal- 
gesia and anaesthesia over the backs of the fingers, hands, and wrists. 
She had pains in the eyes and dimness of vision, and the ophthalmo- 
scope showed double neuro-retinitis. Under treatment the eyes quickly 
recovered, but the analgesia slowly extended up the arms, and was asso- 
ciated with severe aching and lancinating pains in the arms. In February, 
1883, the patient began to complain of tenderness, pain, and swelling in 
the left heel, and soon after in the corresponding foot. The pain 
extended up to the knee, and was dull and apparently deep-seated. At 
this time a diffuse gummatous infiltration was observed on the cheeks 
and over the left ankle. There were also tender spots of periostitis over 
the cranium, together with severe headache at times. At the end of 
1883 the anaesthesia and analgesia had extended up each arm to the 
shoulder, being complete on the extensor and partial on the flexor 
surfEUses ; an analgesic spot was also found on the dorsal aspect of the left 
shoulder. During all this time of increasing nervous disturbance the 
patient had complained of little, if any, impairment of muscular power. 
Towards the end of 1883, owing to the loss of sensation, she had bumedi 
scratched, scalded, and in many ways injured and bruised her fingers. 



At this time also she began to complain of nambness iu the feet, and 
particularly in the toes. In January, 1884, there was analgesia of neu-ly 
the whole of the lower limbs, and during the whole of 1884 the analgesia 
persisted in both arms and legs. No tbickeniDg of the nerres of the 
brachial plexus could be detected. For months the patient suffered 
paroiyBmally with severe headaches, which prevented sleep at night 
Degenerative changes began in the fingers in the summer of 1864. 
These degenerative changes had their starting-point iu indolent ulcers 
and bullte, resultiug from various traumntisms. First the -skin and 
fibrous tissue disappeared, and then portions of bone came away in 
Epiculffi, and in the form of detritus. Wheu the d^eneration was not 
very active and extensive, healing occurred, but iu most instances 
painful deformities of toes and fingers were produced, which required 
surgical intervention to bring about sightly and tolerably serviceable 
stumps. 




(iltei Taylor.) 

At the present time, 1890 — that is, ten years since the onset 
of the sensory disturbance in the hands — her couditiou is as follows : 
There is good power in both arms and legs, and no diminution of 
muscular sense nor ataxia. There is nnasthesia over a great part of the 
face. Sensation Is present in the trunk, though much blunted. In the 
upper limbs there is a total loss of sensation from the shoulders down, 
except a small fold at the elbow and a narrow strip on the inside of the 
arms, below the axillav There is also complete autesthesia of the whole 
of the lower limbs. Tne patellar reflex is present, the plantar absent. 
The patient can walk fairly well, but owing to ihe mutilations of the 
hands, she has been unable to gain her living, and is capable of very 
little manual labour. 

Dr. Tiiylor says that "several gentlemen of prominence" who saw 
the case were disposed to consider it to be one of leprosy, but he himself 
thioks that such a diagnosis is untenable, and points out that the 
analgesia appeared on the bocks of the hands about eighteen months 
after syphilitio infection. 
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A case published by Ehrmann also affords proof that a neuritis 
of spinal nerves may develop in the active and earlier stages of 
syphilis. The case was that of a man thirty-eight years old, who 
entered the hospital on the 16th of December presenting a 
hard chancre and generalised secondary eruption& In his urine a 
large quantity of albumen, cylindrical epithelium, red and white blood 
corpuscles, and epithelium from the pelvis of the kidney were found. 
Under the influence of hot baths and iodide of potassium internally he 
seemed better in about six weeks, and the albumen was no longer found 
in the urine. A little later on he became jaundiced, and on the 29th of 
April periostitis of the left tibia caused the resumption of the iodide. 
Then in a short time periostitis of the external malleolus of the left side, 
pain in the tendo Achillis, and in the gastrocnemii muscles, and swelling 
and pain over both cuboid bones, were complained of. Then it is noted 
that pains were felt in the first and second phalanges of the left 
ring finger, and a sensation of tingling on the ulnar side of the 
left foreaim and in the ring and little fingers of the same 
side. Careful examination of the brachial plexus showed that the nerves 
were very sensitive to pressure in their whole length, notably, the ulnar 
nerve. Also the nerves on the left side were much more distinctly felt 
than those of the right and unaffected side. The thenar and hypo- 
thenar eminences and all the muscles supplied by the ulnar nerve were 
visibly atrophied. There was hyperalgesia in the regions of the internal 
cutaneous and ulnar nerves on the left side. Slight punctures with a 
needle produced small bullae, surrounded by a red areola, which 
phenomenon Ehrmann regarded as evidence of vaso-motor disturbance. The 
electrical irritability of the ulnar and median nerves and the atrophied 
muscles was diminished. The knee jerks were present, and the tendon 
reflexes of the upper limbs were equally marked on both sides. A fair 
amount of improvement was produced by iodides, in doses of thirty 
grains daily, but the symptoms were still manifest in July. 

In the above case there is proof of a neuritis involving several 
branches of the brachial plexus, but there are no indications of a more 
generalised disorder of the peripheral nerves. In addition to the cases 
of Taylor and Buzzard, one reported by Tuckwell may be quoted as 
probably an example of multiple neuritis from syphilis 

It reads as follows : — 

A woman, aged 30, in all probability syphilitic, was one day attacked 
with aching pains in the ankles and legs, and she noticed that her legs 
easily gave way when she tried to walk. She had also tingling sensations 
in the legs, and her feet were cold. A week later her arms gradually 
lost power, but without any numbness or unusual sensations in them. 
On examination there was paraplegia, with complete anaesthesia below 
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the knees and partial ansBstheaia in the thighs. The grasp of both hands 
was feeble, bat the motor power of the arms was unaffected. The hands 
and parts of the arms were ansBsthetic. The knee-jerks were abolished; 
the optic discs were blorred ; the sphincters were normal Nine days 
later ansesthesia was absolute over both hands and both forearms ; the 
pains in the l^s had increased ; there was no rigidity or wasting of the 
muscles of the extremities. A fortnight later the patient had a con- 
Tulsive attack, which began with twitching of the right hand and the 
right side of the &ce. Optic neuritis was now well marked. The 
movements of the hands presented considerable inco-ordination. SeTen 
months later, haying been treated in the meantime with large doses of 
potassium iodide and galvanised, she was much better. She could walk, 
and the upper limbs had completely recovered. The muscles of the 
left leg contracted to a weak faradic current, whereas formerly they did 
not respond to a strong one. There was still partial ansdsthesia below 
the knees. The right optic disc was normal, the left one slightly blurred. 

The spinal roots are probably more commonly affected by syphilis than 
the peripheral nerves, and, as a rule, in association with lesions of 
the membranes or vertebrae. But meningeal symptoms may be slight 
or absent, and then a radicular neuritis may present symptoms closely 
resembling a peripheral neuritis. In the following case, published by 
Kahler, the spinal roots were affected, while the spinal membranes 
appear to have entirely escaped. 

A man, aged 29, three months after contracting syphilis, had left 
hemiplegia of the ordinary type. Articulation was much disturbed, but 
there was no aphasia. Inunction with mercury produced no improve- 
ment, and the following phenomena gradually developed. There was 
first complete left and then complete right facial paralysis, both of the 
peripheral type; then paralysis of both thirds; vaso-motor disturbances; 
atrophy of the muscles of the paralysed extremities ; finally, attacks of 
severe neuralgia in the region of the occipital and intercostal nerves. 
Death from lung disease ensued 5| months after the onset of hemiplegia. 
The autopsy revealed slight syphilitic changes in the cerebral membranes 
and basal vessels; a softened focus, the size of a hazel nut, in the middle 
of the right half of the pons; and neuritis of the roots of various 
cerebral and spinal nerves. The affection of the spinal roots was quite 
independent of any lesion of the membraues. 

Finally we may mention a case reported by Dr. Barrs, which, though 
not strictly belonging to our present subject — " multiple neuritis " — ^is a 
marked example of localised neuritis, and furnishes us with a suggestive 
link between syphilis and Raynaud's disease. 

A woman, aged 34, came under Dr. Barrs's observation in September, 
1890. " There have been syphilitic manifestations of one kind or another, 
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fairly continuously during the last four years. At first there were 
some pains, mainly in the head, accompanied later on by falling off of 
the hair, and a sore throat of three weeks duration." These were soon 
followed by ptosis and external squint of the eye, which lasted twelve 
months. About the same time the foiirth and fifth fingers of the left 
band began to " go numb " ; they would turn blue and dead on exposure, 
but were quite right when kept wann. Twelve months later the fingers 
assumed their present position. About two years ago lumps began to 
be felt in the left arm, mainly about the elbow. Recently the right 
popliteal space became very painful, and the condition was much relieved 
by iodide of potassium. 

Present Condition. — The patient is a pallid decrepid woman of low 
intelligence. The remains of the right third nerve paralysis are still 
present. The left arm is held in a semiflexed position, and cannot either 
by force or will be completely extended. Flexion and extension at the 
wrist joint are limited. The little finger is completely and firmly flexed 
in all its joints ; the ring finger is flexed at its first and second joints, 
but not so much at its third. The position is precisely that of 
Dupuytren's contraction, but there is no affection of the skin or fascia of 
the palm. The two fingers are extremely cold, and the skin over them 
is hard, thin, and glazed ; the little finger is exquisitely tender to touch, 
and the fourth finger moderately tender. There is a livid somewhat 
raised patch over the second joint of the fiftL The skin covering the 
hypothenar eminence is much thinner and more deeply coloured than 
the rest of the palm. There is no anaesthesia and no muscular atrophy. 
The muscles of the upper arm are hard and shortened. 

BUZZABD (T.). "A case of double facial paralyus, with paralysiB of four extremities ; 
general anseathesia ; imperfect paralysis of respiration and deglutition ; paresis of 
the bladder ; recovery under antisyphilitic treatment'* — Trantactioru Clin, Soc. 
Land., 1874, Vol. VII., p. 74. 

BuzzABD (T.). **Aca8e of rapid and almost universal paralysis involving the four 
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(») Pneumonia. 

It is to my colleague Dr. Leech that we owe the most important 
contribution to the subject of peripheral neuritis following pneumonia. 
In a paper published in the Medical Chronicle he gives a complete re^umS 
of the literature relating to paralysis after pneumonia, together with an 
exhaustive account of the clinical history of a patient who had been 
under his care at the Manchester Royal Infirmary. In the case referred 
to the attack of pneumonia, except that it was infectious in origin, ran 
an ordinary course and terminated by crisis on the seventh day. During 
convalescence, however, the evening temperature for the most part waa 
slightly above the normal, and the physical signs of lung change lasted 
an unusually long time after crisis had taken place. 

About a fortnight after the first symptoms of pneumonia had shown 
themselves, and four or five days after crisis had occurred, loss of motor 
power had become manifest in the lower extremities, but it had come on 
so gradually that no actual date could be fixed for its commencement; 
and, furthermore, indications of sensory changes were noted antecedent 
to distinct loss of power. The patient had spontaneously complained of 
a feeling of slight numbness of the hands, and a *' queer " feeling of the 
skin of the abdomen and feet His condition on the eighth day of con- 
valescence is thus recorded by Dr. Hopkinson : " There is no spasm or 
tremor anywhere, the movements of the fingers appear normal, the 
thumb can be brought into apposition with the little finger, yet he picks 
up a pin rather clumsily, and the grasp of the right hand is feeble ; the 
left hand was amputated after an accident twelve years ago. There is a 
marked loss of power in both legs, the left being weaker than the right 
He is unable to stand, and when lying down cannot flex the left thigh 
on the trunk or adduct the limb. The first phalanges of the toes 
are hyperextended, the muscles of the limb flabby, but not atrophied. 
Though flexion of the leg on the thigh is easily performedi extension of 
the leg is slow and difficult. 
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'* On the right side flexion and adduction of the thigh are not so much 
affected, but otherwise the condition is the same as on the left side. The 
patient can only sit up in bed with difficulty, and the muscular move- 
ments generally seem enfeebled. No definite loss of power can be 
detected in the ocular and lingual muscles. The knee-jerk is absent on 
both sides. The plantar reflex is normal ; the cremasteric, abdominal, 
and epigastric are not easily excited. There is distinct sensory disturb- 
bance ; common sensibility is rather blunted, though not absent any- 
where ; he has cramp-like pains in his fingers, with slight numbness, and 
he says he has at times a feeling there like ' pins and needles.' When 
the muscles of the calf are grasped firmly, he complains of pain, but he 
has no pain or tenderness over the spina The pupils react to light and 
accommodation, and the fundus oculi is normal" 

Three days later slight nystagmus and imperfection in the move- 
ments of the upper eyelid were observed. There was hypersesthesia of 
the arm muscles and marked loss of power in the abdominal muscles. 
The power of flexing the first phalanx of the thumb was lost, and the 
patient was unable to raise himself in bed without assistance. The 
bladder and rectum were normal No inco-ordination of movement or 
want of muscular sense was at any time detected. The contractions 
caused by the induced current applied to the muscles of the lower limbs 
were normal; but the influence of the galvanic current was slightly 
modified. Shortly afterwards he began to recover slowly, but it was 
three months before his walking power was completely restored. 

In his discussion of the etiology of Landry's paralysis, Dr. 
Boss is inclined to attribute cases of paralysis which have been 
described as occurring after pneumonia, to a diphtheritic poison, 
but Dr. Leech was unable after a careful investigation to get 
any evidence that his patient had presented symptoms of diph- 
theria, nor was diphtheria prevalent in the neighbourhood where 
the patient lived. And as to the possibility of alcoholic poisoning, 
it is stated that '' there is no reason to believe that he had usually 
taken more than a glass or two of beer daily." Hence Dr. Leech 
believes that the paralysis in his case, and in some other published 
cases, was '' due to a specific poison produced in some way we know not 
of during the pneumonic process," and he suggests that '* it may 
eventually be found that cases of pneumonia, in which there is evidence 
of infection, may be more frequently followed by affections of the nervous 
system than those in which such evidence is wanting." 
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(o) Tdbkbclb. 

Eisenlohr and Joffroj were the first to proye the existence of peripheral 
neuritis in tuberculosis. 

Joffroy's case, already referred to by Dr. Ross (p. 9), was that 
of a woman, aged 33, who suffered from pulmonary tuberculosis 
and marked feebleness of the lower limbs. When admitted to the 
hospital she could walk with assistance, but eight days later there 
was almost complete paraplegia. There were no contractions, and 
sensibility to pain, touch, and temperature was quite normaL The 
knowledge of the position of her legs, however, was quite lost. The 
plantar reflex was diminished. The upper limbs were normal, also the 
bladder and rectum. A fortnight later, feebleness of the upper limbs 
developed, the extensors of the hand being especially paralysed. There 
was also some degree of inco-ordination in the movements of the armsi 
and the sense of position was lost ; thus the patient in trying with her 
eyes shut to touch the tip of her nose with the end of her forefinger, 
touched instead her cheek, her eye, or her forehead. This was all the 
more remarkable, because previously it had been ascertained that she 
could perform such a movement with great precision. At this time 
there was appreciable atrophy of the muscles of the lower extremitiea. 
A week later the thenar and hypothenar eminences, the muscles of the 
forearm and the deltoids were markedly atrophied. The atrophy 
increased, and the [affected muscles did not respond to a strong fiumdic 
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current The patient died after being in hospital one month. The cord 
and its membranes, as well as the spinal roots, were found to be perfectly 
healthy, but the peripheral nerves of the limbs showed marked changes. 
In all the preparations examined there were a number of fibres in which 
the medullary sheath was broken up and disseminated with fat 
granules. 

The case is an interesting example of atrophic paralysis without loss 
of the cutaneous sensibility from peripheral neuritis. It is' of especial 
interest, too, on account of the loss of the muscular sense, which 
symptom, as Joffroy points out, was observed in a case where the 
integrity of the cord and of the posterior roots was anatomically 
proved. 

Since the publication of the above cases abundant testimony has been 
brought forward to show that the peripheral nerves taken from tuber- 
cular subjects frequently exhibit changes typical of a genuine paren- 
chymatous neuritis, while a careful study of the recorded cases gives 
strong support to the conclusions formulated by Pitres and Vaillard, 
namely : That the neuritis is developed independently, and is not related 
to any pre-existing lesion of the brain or cord. That it may attack 
sensory, motor, or mixed nerves, and may also affect the cranial, the 
pneumogastric, or the phrenic nerves. That the symptoms of neuritis 
in tuberculosis are very complex and variable — in some cases muscular 
atrophy, localised or generalised, is predominant — while in other cases 
sensory phenomena, as hyperaesthesia, anaesthesia, and neuralgia are 
.chiefly present 

Frequently peripheral neuritis is discovered after death when no 
symptoms of such a lesion were observed during life. The existence of 
this '' latent neuritis " has been confirmed by the investigations of 
Jappa, who made a histological examination of a large number of nerves 
taken from fifteen cases of chronic pneumonia and pulmonary tuber- 
culosis. In all the cases nerve fibres were found in a state of par- 
enchymatous neuritis, and as a rule the peripheral branches were 
more affected than the trunks of the nerves, and those going to the lower 
more than those going to the upper limbs. 

As to the pathology of tubercular neuritis Leyden believes that it 
properly belongs to the cachectic variety, being dependent on lowered 
vitality rather than on any specific poison. While this^explanation may 
hold good for many cases where muscular atrophy is the leading feature, 
it appears to be scarcely adequate for cases of occasional occurrence^ in 
which motor and sensory symptoms are present, characteristic of a true 
multiple neuritis. Then if we can exclude the influence of alcohol and 
other poisons, it appears justifiable to conclude that the neuritis results 
from the action of a specific poison generated by tubercle bacilli* 
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(/>) Malaria. 

Dr. Go were refere to seyeral oases *' in which penons Hying in districts 
where remittent feyer is endemic, haye suffered from weakness in the 
legs, chiefly in the muscles of the foot, and far greater in the anterior 
tibial group of muscles — the flexors of the ankle and extensora of the 
toes — than in any others. In most cases the paralysis of these muscles 
was absolute, and they presented the reaction of degeneration." *^ In 
all, the sphinctera were unaffected. The symptoms steadily improyed, 
quinine being given and the muscles stimulated by yoltaism." '* The 
disorder must be regarded as a peripheral neuritis, inyolying chiefly the 
motor nerves and confined to the legs, at least in cases of moderate 
seyerity." Dr. Buzzard also mentions a case of atrophic paralysis 
iuyolviug the flexors of the left foot and associated with some anaesthesia 
of the corresponding surface ; these symptoms came on two years after a 
seyere attack of dengue, but the patient had also suffered from ague-like 
attacks more recently. 

There can be little doubt that these are examples of localised 
neuritis, which in all probability was excited either by specific organisms 
or by some poison produced by them. But there are a number of other 
cases on record of " malarial paralysis,'' the pathology of which is by no 
means cleai*. We allude to cases in which motor paralysis comes on yery 
: cutely, either during a fit of ague or quickly after it, is often almost 
univereal in its distribution, and then may pass away, sometimes in a 
few days, sometimes in a few months. Such an attack may be the only 
one, or the paralysis may occur intermittently or periodically. It may 
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be associated with ansBsthesiai with impairment of the speech, special 
senses, or mental functions, but is unaccompanied, as a rule, with any 
decided disorder of the bladder or rectum. This group of malarial 
palsies is well illustrated by the following records : — 

Hartwig relates the case of a robust man, aged 23, who in the 
autumn of 1873, five years after an attack of tertian ague, began to 
suffer from intermittent total paralysis of the muscles of legs, trunk, 
arms, and neck, with impairment of speech, deglutition, and respiration, 
beginning at night, unaccompanied by fever or sensory disturbances, but 
attended with copious sweating, and recurring every twenty-four hours. 
In hospital the condition became aggravated, the attacks lasting 40 
hours, the intermissions only 6 — 8 hours ; full doses of quinine appa- 
rently warded off the attacks. In March, 1874, the patient had a fresh 
attack, during which the reflexes were abolished and the excitability of 
the paralysed muscles almost completely so. Although quinine at first 
seemed to prevent the attacks, they soon returned, and presenting 
usually a tertian type, persisted till his discharge about, eight months 
afterwards. In the intervals considerable paresis of the muscles with 
contracture and diminished electrical excitabihty was present ; on only 
one occasion was there a rigor and rise of temperature to 40" C. The 
attacks were apparently sometimes warded off by movement, and the 
paralysis, which commenced in the lower extremities, at the periphery, 
extended to the trunk, afterwards to the upper extremities, spreading 
from the trunk to the periphery. Recovery began at the periphery, first 
in the arms, afterwards in the legs. 

Macario reports the case of a woman who, while suffering from an 
attack of intermittent fever, complained one day of a tingling in the 
feet, which successively invaded the legs, thighs, trunk, and upper 
extremities, and was quickly followed by a general sensory and motor 
paralysis. The tongue was so much affected that the patient's speech 
was almost unintelligible, and deglutition was difficult. Three hours 
after the invasion of the first symptoms the fever subsided, and the 
nervous symptoms which were apparently so grave rapidly disappeared. 
On each of the following two days the patient had a similar attack of 
fever, accompanied by paralysis, and on the fourth she had an attack 
which lasted eight hours, but under treatment with large doses of 
quinine, both the febrile and the paralytic phenomena finally disappeared. 

Dr. Gibney has recorded two oases of paralysis, probably malarial in 
origin, occurring in children of six and seven years old. In the first case 
there were four separate attacks of paralysis affecting the lower limbs 
each time, and once the upper limbs also. They were preceded by fever, 
and malaria was suspected in the house where the child lived. Electrical 
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reactions of degeneration and wasting of some muscles were obserred. 
Recovery took place within times yarjiug from a week to six months, 
being aided by removal from home and the administration of quinine. 

In the second case there were three attacks, each preceded by fever, 
during which pains in the legs had been a prominent symptom. Two 
weeks after the last attack the child had convulsions, and finally died of 
exhaustion. No post mortem. In neither case was the spleen enlarged. 

Dr. Gibuey suggests that the pathology of the disease may consist 
in a congestion and oodema of the cord, analogous to that of the spleen. 

Westphal and Consot have recorded some very remarkable cases of 
periodic paralysis, which had no certain relation to any previous illness. 

Westphal's case was that of a boy who, four years previously, had 
severe scarlet fever, followed by another illness, probably Bright's 
disease, but there was no evidence of ^malarial infection. The paralysis 
came on in the afternoon, by midnight was complete, and disappeared 
during the following day. All four extremities were affected, the loss of 
power was absolute, and the nerves and muscles completely lost their 
electrical reactions during the periods of paralysis. There was no plan- 
tar reflex but the knee jerk, and cremasteric and abdominal reflexes 
were normal. Sensation and consciousness were imimpaired. In 
one of the later attacks there was total loss of the knee jerks, but 
recovery of voluntary movement and faradic excitability of the muscles 
were re-established in seven years. The attacks recurred for several 
months, but finally ceased. 

Suckling mentions the case of a man who was admitted into the 
Queen*s Hospital, Birmingham, suffering from paralysis in both his legs. 
He had had a fit of ague a fortnight previously, and during the last ten 
years a great many attacks. When the present attack came on he felt 
as if he had received a blow of a fist on the back of his neck ; he felt 
giddy, lost power in his legs, and fell. He says that sensation was lost 
in his legs. Power gradually returned to his legs during the fortnight 
he was in the hospital During the next year he had several attacks of 
ague, the seizures occurring daily, and being marked by a cold and a 
sweating stage. The day after the last attack he had a pain round the 
middle of his body, sudden giddiness, loss of power in the legs, partial 
loss of consciousness for a few minutes, and passed bis urine involuntarily; 
he also lost his speech for an hour, and suffered from headache. A fort- 
night later he was again admitted into the hospital, when it was found 
that he had lost all power and feeling in the legs, and his speech was 
thick and slurred. On the next day sensation was perfect, and he stated 
that it returned during the night with a feeling of '' pins and needles.* 
There was still complete paraplegia. The plantar and cremasteric 
reflexes were absent ; the knee-jerks were normal. There was no pain 
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or tenderness in the spine or lower extremities. There was slight impair- 
ment of speech, but the memory and intelligence were unaffected. 
Involuntary micturition was still present, but later in the day he 
recovered power. 

The nerves and muscles of the lower limbs responded normally to the 
faradic current. On the following day the legs regained power, and at 
night the patient could walk by himself, and could pass his urine 
naturally. The cremasteric reflex had returned, but the plantar was 
still absent. Two days later the patient was quite well, the plantar 
reflex was present on both sides, but the knee-jerks were slightly 
exaggerated. 

A man, aged 21, under the care of Da Costa, was admitted to 
hospital on September 2Dd. His illness began seven days before, 
with intense occipital headache and a violent chill followed by 
fever. The fever continued for three days; then another chill 
occurred and he became delirious. There was a third chill the 
day before admission. On admission he was suffering from a severe 
attack of remittent fever. Under large doses of quinine and phena- 
cetin the fever subsided in two days. He sweated profusely and 
complained of great thirst On September 8th, he had another chill 
and a temperature of 105**, and the same happened on the 16th. Duriog 
the profuse sweating which followed the last outbreak he became wildly 
delirious, though the temperature had fallen to 99°, and he remained 
delirious all night, but was quite himself in the morning. By the 20th 
of the month the patient was sitting up ; he looked pale and complained 
of weakness in his legs. An iron mixture was added to his treatment. 
On the 23rd cramps were noticed about the knees and he had vertigo. 
Quinine, four grains every four hours, was ordered. There was no return 
of the chills, but by the 24th the weakness of the lower extremities had 
culminated in complete paralysis ; motion and sensation were alike lost ; 
the arms were not affected. Soon, however, they, too, became weak. 
Iodide of potassium in large doses was now given instead of quinine. 

During the next three weeks there was not much change in his 
condition. The arms showed slight weakness and the grip of the right 
hand was weaker than that of the left Marked rhythmical trembling 
was observed and the fingers were extended. The right leg was com- 
pletely, and the left leg almost completely, paralysed. Both knee-jerks 
were exaggerated, particularly the right one. There was no ankle 
clonus. The muscles were firm and well nourished. Sensation in the 
legs was completely abolished. The rectum and bladder were unaffected, 
and the temperature was normal 

The palsy now improved slightly, and he went around the ward on 
omtches. Arsenic was substituted for the iodide. On the 24th of 
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October he had a slight chill, followed by fever. There was no marked 
change in his condition tiU November 5th, except that he could now raise 
the right leg from the floor. He had some difficulty in emptying the 
bladder, and complained of a gnawing pain in the back in the mid dorsal 
region, which was greatly relieved by a blister. There was decided 
ancesthesia both in the legs and arms, together with formication in 
the legs; there was also a zone of anaesthesia encircling the chest 
about two inches below the nipple. He had almost complete loss of 
taste. Disorder of co-ordination was decided, and his gait was that of an 
ataxic, he could not stand with his eyes closed or walk in the dark. The 
muscular response to the farad ic current was good. The pupils reacted 
normally to light and to accommodation. 

On the 5th of November a group of head symptoms became manifest, 
and during the next nine days the following observations were made : 
Severe occipital headache, marked impairment of hearing; bi-temporal 
hemianopsia^ great defect of memory, poor appetite, urine normal 
Outbreaks of hallucinations and of maniacal delirium also occurred, and 
necessitated his being confined to bed with straps. 

By the 14th, although there was still some evening fever, the patient's 
condition had greatly improved. Dr. Harlan, who examined his eyes, 
found that vision was much diminished and existed only in small nasal 
fields, which were sharply defined and perfectly symmetrical; the 
ophthalmoscopic appearances were quite normaL 

On the 17th he had a maniacal attack; on the 18th he suddenly 
became almost quite blind, he could not distinguish objects, but could 
recognise some colours and see light on the nasal fields, while percep- 
tion on the temporal sides was entirely lost Twenty-four grains of 
quinine were now given daily, and he soon began to improve, and in a 
month left the hospital "fully convalescent and rejoicing in the free 
use of his limbs," When the symptoms were severe Dr. Leidy found 
in the blood elements which Laveran has described as characteristic of 
malarial poison, namely, pigmented bodies in the interior of red 
corpuscles, hyaline bodies, and pigmented crescentic bodies. During 
convalescence these bodies could not be discovered, although frequent 
examinations of the blood were made. 

Da Costa believes that malarial paralysis occurs "rather in the 
irregular than in the typical cases of the disease, and that it is the 
outcome of malarial cachexia quite as often as, or oftener than, of acuta 
outbreaks of malaria.'' 

He distinguishes three varieties of paralysis: — "(1) The commonfltt 
form of general paralysis or paraplegia with irregular BymptomSi of 
which the case related is a marked illustration. (2) The form in which 
the periodicity is striking, and which is more apt to show itself at a 
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hemiplegia. (3) The rarest form, in which actual organic disease is 
produced by the malarial poison, and in which periodicity and yariability 
are not prominent, the case running much the course of ordinary 
paralysis when produced by its usual causes." 

Da Costa, therefore, holds the common belief, that malarial paralysis 
is strictly periodical, to be erroneous 

As regards the cause of malarial palsies, he suggests "that the 
malarial germs carried about in the blood may have a direct action on 
4Bpecial nerve centres; not a mechanical one, but one such as several 
vegetable poisons possess, or as the poison of diphtheria exerts.'' 

It would be unprofitable to speculate on the nature of these curious 
cases of paralysis. Some of them appear to be closely related to the 
cases of universal paralysis described by Dr. Buzzard as occurring in 
connection with syphilis (see page 297), and it may be that such forms 
of paralysis, temporary in duration, widespread in distribution, some- 
times periodic in character, and occurring in connection with malarial 
taint, or sometimes independently of any previous disease, are better 
explained by acute poisoning of the peripheral than of the central parts 
of the nervous system. 

A side light is thrown on to the pathology of malarial palsies and a 
partial support given to the hypothesis of their peripheral origin by a 
consideration of a paper from the pen of Macnamara. In this paper he 
narrates four cases in which dimness of vision, sometimes proceeding to 
complete blindness, quickly followed a fit of ague, and was found to 
depend on well-marked neuro-retinitis. The optic discs were indistinct, 
or completely obscured by effusion which extended into the retina ; the 
retinal veins were congested and tortuous. Under treatment with large 
doses of quinine, arsenic, or strychnine vision gradually returned, and 
within three months was usually quite normal Macnamara points out 
that there was an entire absence of symptoms indicating either 
meningeal or cerebral disease ; that there was no evidence of syphilis, 
rheumatism, or kidney mischief, and that, although the patients had 
enlargement of the spleen, they were not suffering from marked ansemia. 
Recovery of sight, however, he states, is not the ordinary course of 
malarial neuro-retinitis, " for if the fever continues, atrophy of the optic 
papilla and total blindness too often occur." 

In his fourth case there was also paralysis of the muscles supplied by 
the left ulnar nerve, and, to some extent, of the soft palate. 

Macnamara thinks it probable that the inflamed state of the optic 
papilla is due to something of the nature of a microbe, which becomes 
planted in the affected tissues, and growing there produces ptomaines, 
which, in their turn, cause irritation of the tissues, engorgement of the 
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veesels, and transudation of serum and leucocytes into the retina 
and optic papilla, and he suggests that analogous changes of other 
nerves may explain symptoms referable to them. 
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(q) Bebibbri or Kak-k£ 

The chief symptoms of this disease depend on a multiple peripheral 
neuritis, which usually runs a chronic course, but like other forms of 
peripheral neuritis, may occasionally develop with great rapidity and 
severity. 

The earliest symptoms, according to Pekelharing and Winkler, consist 
in a slight degree of the reaction of degeneration in the peroneal nerves , 
and the flexors of the ankles. About the same time or a little later 
certain subjective sensations are experienced, such as heaviness and 
numbness in the legs, tingling, creeping, or burning sensations, together 
with palpitation and undue excitability of the heart. Then a progressive 
paralysis and atrophy set in ; the flexors of the ankle are first attacked, 
and now give the complete reaction of degeneration to electricity; 
subsequently the calf muscles, the extensors of the knee, and other 
muscles of the lower limbs become affected. The trunk muscles 
may be involved, and in severe cases the muscles of the upper 
extremities, the extensors of the wrist, bping, as a rule, the first to be 
affected. 

The face often suffers and sometimes the muscles of the eyeball and 
larynx. The atrophic paralysis is associated with marked sensory 
disturbance. Tactile sensibility and the muscular sense are (according 
to Scheube) prominently affected ; sensibility to pain is usually preserved, 
but the temperature sense and the cutaneous sensitiveness to faradism 
are often diminished. 

(Edema is one of the characteristic featiures of the disease. In some 
cases it is very slight and limited to the legs and ankles, but in other 
oases it spreads widely, until at length it becomes general anasarca, and 
involves also the serous cavities, especially the pericardium. 

Patients suffering from beriberi are ansemic, and complain of palpita- 
tion and dyspnoea, symptoms largely due to cardiac weakness and dilata- 
tion of the right side of the heart. 

Death commonly results from cardiac failure, or sometimes from 
paralysis of the diaphragm and intercostal muscles. 

The peculiar features of beriberi are the association of dropsy and 
signs of cardiac failure with symptoms of a multiple neuritis. Dropsy 
and dilatation of the heart are not uncommon in alcoholic paralysis, but 
they are less constant in occurrence than in beriberi. The former con- 
dition is also distinguished by the presence of severe pains and muscular 
bypercesthesia, and by the fact that the arms are often paralysed as soon 
as the legs. 

Beriberi, however, presents many variations in its course and in the 
combination of its symptoms. These have been classified by Scheube 
as follows : — 
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(1) A slight form with moderate weakness of the legs, oedema and 
cardiac palpitations, recovery taking place after several weeks or months. 

(2) An atrophic form characterised by weakness of the legs, going on 
to complete paralysis and atrophy. Then paralysis of the arms oomea 
on, and occasionally spreads to the face, tongue, palate, and larynx. 
Sensory disturbances are usually marked, but ansesthesia is rarely 
complete. (Edema is slight or absent This form results in recovexy 
after a course of one or two years, or in death through some secondary 
complication. 

(3) The dropsical or dropsical atrophic form. Here general anasarca 
is combined with symptoms of multiple neuritis. 

(4) The acute pernicious form. There is a rapid development of 
paralysis and cedema, while palpitation, dyspnoea, cyanosis, and weakness 
of the pulse, are also prominent symptoms, and lead to a fatal issue 
usually in a few weeks. 

PcUhclogy, — The investigations of many able observers famish 
abundant evidence that the most constant changes in beriberi are : (1) A 
degenerative neuritis which aflects not only the nerves of the extremities, 
but also in some cases those of the trunk, heart, and larynx ; (2) an 
excess of fluid in the cellular tissue and in the pericardium and other 
serous cavities. Characteristic organisms, in the form of little rods and 
diplococci, are almost invariably found in the blood, and cultures 
from the blood, when injected into rabbits, have produced a multiple 
nerve degeneration. But the organisms have not been found in special 
association with the diseased nerves, and it is probable that a chemical 
poison is produced during the growth of the organisms which attacks the 
peripheral nerves, and is peculiar in exhibiting a special affinity for the 
cardiac branches of the vagus. 
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(rj AN-fiSTHBTic Lbprosy. 

The nervous symptoms of leprosy consist of muscular wasting and 
ansesthesia, in association with patches of pigmentation and pallor of the 
skin and mutilations of the fingers and toes. Distinct enlargements 
also may frequently be felt along the course of various nerves. The 
paralytic phenomena generally first appear in the distal portions of the 
extremities ; in the upper limb the territory of the ulnar nerve is usually 
first and most severely affected ; in the lower limb that on the outer side 
of the leg and foot. One of the peculiar features of the disease is the 
irregularity in the distribution of the symptoms, in consequence of the 
unequal way in which the fibres of the peripheral nerves are diseased. 
Thus anaesthesia may not correspond in area to the distribution of any 
particular nerve or nerves, or the knee-jerk may be obtained when the 
extensors of the knee are partially paralysed. 

This irregularity in the distribution of the symptoms sometimes 
makes a case of anaesthetic leprosy present a close resemblance to one of 
syringo-myelia. 

The neuritis of leprosy, upon which most of the nervous symptoms 
depend, is peculiar iu being typically adventitial. The morbid process 
probably begins in the sheath of the nerve and in the sheaths of the 
fasciculi. These parts become thickened, and ultimately the development 
and growth of connective tissue in the interior of the fasciculi, and 
even between the nerve fibres, lead to slow wasting of the essential 
nerve elements. 

The characteristic bacilli of leprosy are found in great numbers, at 
least in recent cases, iu the new adventitial tissue, but as this grows and 
shrinks, the bacilli gradually become destroyed. 

Recently Carl Looft examined two cases of anaesthetic leprosy, and 
found distinct degeneration of the posterior columns of the spinal cord. 
In both cases there was marked atrophy of the posterior roots, together 
with a fibrous degeneration of the ganglia. The peripheral nerves showed 
a chronic neuritis. The anterior roots, and the cells of the anterior and 
posterior horns presented no obvious changes. Looft believes that the 
primary change was in the posterior roots and ganglia, the cord being 
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secondarily affected. The paralysis evidently depended on disease of the 
peripheral nerves, for hoth anterior roots and horns were quite normaL 

LooFT (Carl). " Beitrag zur pathologiichen Anatomie der Lepra tnasthataoa iiitbe- 
■ondere des Riickenmarki." — Vireh, Arehiv, Bd. CXXVUI. 

II. — ^Toxio Multiple Neuritis. (3) The Neuritis Caused by Mbtaluo 

Poisons. 
(a) Lead Paralysis. 

The paralysis that results from lead poisoning is usually bilateral and 
symmetrical; most commonly the extensor muscles of the wrist and 
fingers are attacked, but sometimes other groups of muscles beoome in- 
volved, while occasionally the paralysis is generalised and attacks 
nearly every muscle of the body. 

Paralysis may be the first and only manifestation of saturnine poison- 
ing, but generally it occurs in persons who have been subject to attacks 
of constipation, colic, headache or vomiting, and who present a peculiar 
form of ansDmia, as well as a blueish black line at the junction of teeth 
and gums. 

Frequently too, local sensory phenomena precede and usher in the 
paralysis, just as in other forms of toxic paralysis. Thds the patient 
may complain of numbness and tingling in the extremities, of cramp in 
the calves, of dull aching pains in the joints, or of sharp pains along the 
course of the nerves. These sensory prodromata are usually slight in 
degree ; they are often entirely absent, and certainly never present the 
constancy and intensity of those met with in connection with alcoholic 
paralysis. Sometimes paralysis comes on acutely, as during an attack of 
colic ; at other times its development is very slow, increasing difficulties 
in the execution of certain movements being gradually noticed by the 
patient ; but most commonly it develops in a subacute manner. 

The paralysed muscles undergo rapid atrophy, and exhibit the reac- 
tion of degeneration to electricity. In the common type of paralysis 
affecting the muscles on the back of the forearm the faradic contractility, 
while lost in some of the paralysed muscles, is only slightly diminished 
in others, and it may be found that the area of paralysis is greater than 
that of altered electrical reactions. But the reverse holds, according to 
Remak, in some of the rarer types of paralysis ; that is, while one or 
two muscles are paralysed, other muscles which act functionally with 
them, although not manifestly weak, exhibit altered electrical reactions. 

Fibrillary contractions occasionally accompany the muscular atrophy. 
Tremor, however, is more common. It is fine in quality, and is 
increased by voluntary movement, and especially by fatigae. Usually 
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limited to the upper extremities, it may become general in aggravated 
cases. Thus Dr. Suckling showed a man at a meeting of the Midland 
Medical Society who had worked in lead for many years. He had 
tremor in all four extremities, and could scarcely walk. The head and 
trunk were affected, and the muscles of the face, lips, and tongue were 
the seat of well-marked tremors, very similar to those seen in cases of 
general paralysis. The tremor ceased when the parts were at rest 

Alterations in the cutaneous sensibility are often absent in cases of 
lead paralysis ; but when the muscles supplied by the external popliteal 
are paralysed, then a band of ansesthesia may frequently be detected on 
the outer aspect of the leg; but in the common wrist drop type of 
paralysis loss of tactile sensibility is rare. Sometimes an ill-defined zone 
of partial ansesthesia may be discovered on the posterior aspect of the 
forearm, hand, or thumb, or, as I have observed, in the territory of the 
circumflex nerve when the deltoid is paralysed. A diminution of sensi- 
bility to the farad ic current, however, is constantly present; much stronger 
currents can be borne over paralysed than over healthy parts, and the 
same difference holds with regard to the nerve trunks, a patient bearing 
the application of a strong current to the musculo-spiral better than to 
the median or ulnar nerves. The knee-jerks present no constant relation 
to the distribution of the paralysis ; they are frequently normal, and 
may be exaggerated or lost when paralysis is limited to the upper limbs. 

The different localisations of lead paralysis may now be briefly 
described under the following headings : — 

(1) The Common or Wrist-drop Type, — This is by far the commonest 
variety of lead paralysis. The common extensor of the fingers is usually 
the first muscle to be affected. Its weakness is shown by inability 
to extend the first phalanges of the two middle fingers ; when these are 
passively straightened the patient can readily extend the distal 
phalanges by means of the unaffected interossei and lumbricales. Then 
the special extensors of the index and little fingers, the extensor secundi 
and primi intemodii poUicis are successively involved ; soon after the 
extensors of the wrist become weak, and ultimately the characteristic 
attitude of lead paralysis is assumed. 

The hand, semipronated, is dropped and forms a right angle with the 
forearm, the fingers are slightly flexed and the thumb is drawn inwards, 
towards the palm. The hand is usually inclined towards the ulnar side, 
and power to extend it becomes completely lost. 

The flexors of the fingers are unaffected, yet their action is much 
interfered with by the weakness of the extensors ; when, however, the 
hand is raised, the flexors can act with vigour. 

The extensor ossis metacarpi or abductor poUicis is usually spared, 
or if affected it is not till some time after the other extensor muscles 
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have been paralysed. The supinator longus also escapes, bat with those 
two exceptions all the muscles innenrated by the musculo-spiral nerre 
are attacked in this common yariety of lead paralysis. 

(2) Tht Upper Arm Type. — In this form there is paralysis of the 
deltoid, biceps, brachialis anticus and supinator longus ; sometimes the 
supra- and infra-spinatus are also involTed, while in rare cases paralysis 
of the pectoral is major is superadded. As a rule, paralysis of this 
group of muscleri succeeds that of the extensor muscles of the forearm, 
but it may be primary, and then the deltoid is usually the first musde to 
be attacked. It may, indeed, be the only muscle of the group to be 
paralysed ; this was the case in a patient under the care of Dr. Buzzard. 
In this patient the left deltoid was almost completely paralysed, but only 
slightly wasted, and it is remarkable that the electrical reactions of the 
deltoid and of other muscles tested were quite normal. Generally, how- 
ever, in this upper arm type, changes in the electrical reactions and atro- 
phy of the muscles are much less marked than in the ordinary type of 
paralysis. 

Sometimes paralysis and atrophy of the supinator longus — the other 
muscles of the upper arm remaining normal — accompany the common 
form of "wrist drop" paralysis. 

(3) The Aran-Duchenne Type, — This form is characterised by paralysis 
and atrophy of the small muscles of the hands, namely, the interosseous 
muscles and the thenar and hypothenar eminences. Atrophy is always 
well marked, and accompanies rather than succeeds loss of power. This 
type may be primary and the only manifestation of lead poisoning, bat 
more frequently it complicates the classical type of paralysis. It is 
named from the close resemblance the condition and attitude of the 
hands bear to the type of progressive muscular atrophy described by 
Aran and Ducheune, and which is known to depend on degeneration of 
the ganglion cells of the anterior horns. 

lu some cases paralysis and atrophy are partial in distribution, and 
affect the abductor pollicis and the first dorsal interosseous muscle more 
than the other muscles. The preponderant affection of these muscles 
has been attributed to their over-use in particular occupations. Thus 
Moebius found it very frequent in file cutters, especially in those 
who with the left hand hold the chisel between the first phalanx of the 
thumb and the metacarpal bone of the index finger. In these persons 
Moebius observed that paralysis and atrophy started in the muscles of 
the left thenar eminence. 

The accompanying engraving from a photograph represents the hand 
of a patient recently under my care, who in addition to extreme wasting 
and weakness of the extensor muscles of both forearms presented marked 
atrophy of the small muscles of the hands. The patient, a man aged 
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20, had worked for five yeara in a liaoleum factory, and his work oon- 
Bisted in sprinkling a colouring mixture, one-BiJith of which was uomposed 
of red lead, oo to rollers. His illness began in October, 1891, with 
constipation and severe attacks of colic. He was able to attend to his 
work till February, when first his right and then his left arm gradually 
became weak. On admission to the Manchester Royal Infirmary on 
March 14th he presented the typical facies and gum line of lead poisoning. 




With the eiception of the supinator lougus and tlie muscles on the front 
of the forearm, all the muscles of both arms below the elbow were weak 
and wasted. Thus, in addition to the ordinary type of paralyais, all the 
small muscles of both hands wore greatly wasted and very feeble. There 
was no sensory disturbance. The knee-jerks were exaggerated, and the 
quadriceps femoris on both aides was slightly wasted. 

(4) Peroneal Typt ^Paralysis of the muscles of the lower limbs is 
not a common result of lead poisoning, and when present it either com- 
plicates paralysis of the arms or forms part of a more (,'eneralised paraly- 
sis. The muscles chiefly afi'ected are the long extensor of the toes and 
the peronei, while the tibialis auticns, although supplied by branches 
from the same nerve viz, the external popliteal, usually escapes, just 
as the supinator longus does in the upper limb. Sensory phenomena 
often precede and accompany the paralysis. The patient naay suffer 
from neuralgic pains in the knees and joiuts of the feet, or from numb- 
ness and tingling along the outer aspect of the legs. Sometimes there 
is hypercesthesia either cutaneous or muscular, less commonly an»sthesia 
in the territory of the external popliteal nerve. 

The patient affected with paralysis of this distribution is unable to 
stand OQ his toes, he walks on the outer Bide of his feet, and finds it 
difficult to get up and down a ladder or the stairs. In well-marked 
coses there is a distinct "■ high-stepping " gait 
21 
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This type of paitdjsis is, perhaps, more frequently met with in ohild- 
ren who are the subjects of lead poisoning than in adults ; at any imte, 
according to Putnam, who has studied lead paralysis in children, there 
appears to be a greater tendency in children than in adults for the 
muscles of the lower limbs to be selected by the poisonous effect of lead. 
In some cases the tibialis anticus is attacked in addition to the other 
muscles on the front of the leg. Remak relates a remarkable case in which 
there was paralysis of the deltoids, the extensors of the wrists and fingers 
as well as of the tibialis anticus and calf muscles, while the common ex- 
tensor of the toes and the peronei were quite normal. 

Laryngeal ParaiytU, — In rare cases one or both vocal cords an 
paralysed and wasted. Sajous and Morrell Mackenzie mention paralysis 
of the adductofs of the glottis, while Seifert shows that all the muscles of 
the larynx, either separately or in groups, may be paralysed by lead as 
well as by other toxic agents. 

Generalised Fomu. — In chronic cases of lead poisoning, when paralysis 
of the ordinary type has existed for some time, it occasionally happens 
that other muscles than those previously affected become involved, and 
paralysis slowly or quickly spreads to all the muscles of the limbs, and 
occasionally even to those of the trunk. Dejerine-Klumpke distinguishes 
three varieties. (1) Paralysis of slow generalisation. (2) Paralysis of 
rapid generalisation. (3) The febrile form of generalised paralysis. 

In the first variety, paralysis is usually limited to the four 
extremities. In the second variety, all the muscles of a particular 
region are suddenly attacked, and may be reduced in a few days to a 
condition of absolute powerlessnes& As in the first variety, the 
paralysis may supervene in old cases of localised lead paralysis, or it may 
be generalised &om the outset, and pursue a descending or an ascending 
course. The patient lies on his back imable to move body or limbs ; he 
cannot feed himself, and owing to involvement of the intercostals, dia- 
phragm, and larynx, he suffers from intense dyspnoea and aphonia. The 
muscles of the head and neck are commonly spared. As a rule, most of the 
muscles quickly recover, but the extensors of the forearm and the small 
muscles of the hand may remain completely wasted, and paralysed for 
months or years. Recovery is the rule, and it is quite exceptional 
to see a patient die from slow asphyxia, as in severe cases of alcoholic 
paralysia Yet death from respiratory paralysis has been obeenred, 
witness the following case recorded by Straus and Heugas : — 

A man, aged 29, a painter on glass, after a severe attack of colic, 
suffered from painful cramps and a sensation of numbness in the hands. 
Twenty days later his legs became feeble, and he had numbness in the 
soles of his feet There was no history of syphilis or of alcoholic exoea. 
A month after the onset of paralysis his condition was as follows : — He 
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waB anesmio, but had no blue line on the gums. There was absolute 
paralysis of the four limbs, with marked atrophy of the muscles* The 
loss of power and wasting were as marked in the thenar eminence and in 
the flexors of the hand as in the extensors and deltoid. The patient 
was unable to dress or feed himself. He could not raise his arms above 
the level of the bed, and had great difficulty in performing the slightest 
movements with his fingers. Atrophy was also general ; it was severe in 
the lower limbs, especially in the thigh muscles. As to the trunk, the 
only visible muscle was a fasciculus of the pectoralis major ; the inter- 
costal spaces were deep grooves. Intelligence and sensation were 
normal. There was no pyrexia; there was no girdle sensation; no 
bladder or rectal disturbance, and, in fact, no indication of spinal disease. 
A few weeks after the onset of paralysis the patient was carried into the 
H6tel Dieu in a dying condition, and with symptoms of excessive 
difficulty in respiration. The diaphragm, however, acted well. Faradic 
contractility was abolished in certain muscles, as the extensors, and was 
notably diminished in others. The patient suffered from intense 
dyspnoea and oppression, symptoms which could not be explained by any 
pulmonary affection, and which were attributed by his doctors to a lesion 
oi the bulbar region. His wife would not consent to his remaining in 
the hospital ; he was removed in a dying state, and succumbed a few 
hours later to asphyxia. 

Heugas remarks that the paralysis in this case was accompanied by 
rapid atrophy, and attacked the trunk muscles as well as the four 
extremities ; there was abolition or diminution of electro-muscular con- 
tractility ; a total absence of cerebral symptoms, of sensory disturbance, 
and of cutaneous trophic lesions ; and the sphincters of the bladder and 
rectum were unaffected. Both he and Duchenne, who also saw the case, 
regarded it as an example of subacute general spinal paralysis. 

Another case is recorded by M. Heugas in which repeated attacks of 
lead colic were followed by paralysis, first, of the extensor muscles of the 
forearm, and in a month of almost all the other muscles of the upper 
limbs, trunk, and lower limbs. The muscles underwent rapid atrophy, 
and their faradic contractility became abolished. The sphincters were 
intact. The only sensory symptoms were diffuse pains in the upper limbs. 

Generalised paralysis with fever. One of the most constant 
characters of lead paralysis, whether of local or general distribution, is 
its evolution without pyrexia. There are, however, a few cases on 
record in which a universal paralysis was associated with fever. Meigneu, 
who has written a thesis on this subject, says : The onset resembles that 
of adult spinal paralysis. The patient is suddenly seized with a rigor, 
accompanied by general malaise and violent pains in the head. There 
is nausea and vomiting. The tongue is dry and the skin hot The 
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temperature attains its maximum quickly, the period of ascent lasting 
only two or three days, to be followed by a fastigium of three to eight 
days, when gradual defervescence sets in, which, though less reg^ular, 
somewhat resembles that of typhoid fever. The febrile attack which 
occurs at the onset of paralysis may be repeated, and then is usually 
the precursor of a further aggravation of the paralysis. 

The symptoms of these generalised forms of lead paralysis closely 
resemble the subacute spinal paralysis described by Duchenne. But 
this designation was given to a group of symptoms which has no certain 
pathology. There is no post-mortem proof of its spinal nature, and the 
quick recovery testifies rather to a peripheral neuritis. 

Cerebral Disturbance — Saturnine Encephalopathy. — Hysterical mani« 
festations may develop from lead poisoning, just as they do under the 
influence of syphilis or other toxic agents. The hemiplegic weakness 
and hemianeesthesia that sometimes occur are probably of this nature. 
But the more frequent cerebral phenomena are delirium, coma, and 
epileptiform convulsions. These symptoms often occiur at an early period 
of lead intoxication. Thus Oliver has observed them in young women 
who have worked only a few months amongst white lead. Sometimes 
they develop suddenly, and are the first indications of lead poisoning, 
but generally they are preceded by headache, giddiness, tremor, or 
dimness of vision. Optic neuritis often accompanies this acute cerebral 
disturbance, and death may occur firom the severity of the convulsions 
or firom the depth of the coma. 

An attack of convulsions occasionally precedes the development of 
local paralysis, as in the following case reported by Putnam. 

A woman, aged 27, began to fail in health and suffer from severe 
pains in various parts of the body, especially in the abdomen. After a 
time she began to have " faints," characterised by loss of consciousness, 
lasting two or three minutes, and preceded by slight dizziness and diflfuse 
headache. These symptoms continued for about two years, and then 
the patient had a violent cerebral attack, with prolonged loss of con- 
sciousness, convulsions, and amaurosis. This was followed by another 
attack, after which the classical form of lead paralysis developed ; this 
was succeeded by much local atrophy from which she never entirely 
recovered. The epileptiform attacks did not return after the appropriate 
treatment for lead poisoning was commenced. 

Chronic general cerebral disturbance may succeed acute disturbance 
or develop gradually. Progressive mental failure also occurs, and it is 
stated that lead poisoning is one of the causes of general paralysis of 

the insane. 

Ocular Symptoms and Affections of the Cranial Nerves, — ^Bilateral 
amblyopia may occur where there is no kidney affection, and without 



325 

ophthalmoscopio ohangea. Sometimes it is transienti sometimes per- 
manent. Two kinds of neuro-retinitis are met with, an acute and a 
chronic form. The latter occurs in old cases of lead poisoning in which 
the kidneys have become affected, and is identical with albuminuric 
retinitis. The acute form is characterised by great swelling of the disc 
and by the presence of hsemorrhages. The vessels are narrowed and 
often show white lines along their edges. These changes are often 
accompanied by loss of sight, which may be absolute. They may pass 
away under treatment, or set up optic atrophy. Optic atrophy is also 
met with apart from preceding signs of neuriti& 

Paralysis of the ocular muscles has been occasionally observed in 
cases of lead poisoning. Buzzard has described a case of complete 
paralysis of the right third nerve in a patient affected with lead palsy, 
but the influence of syphilis could not be excluded. Oliver has observed 
diplopia, slight internal strabismus, and marked nystagmus in different 
case& Putnam records the case of a girl aged 15^ who was poisoned 
with lead derived from drinking water. She suffered frx)m dizziness, 
headache, and unsteadiness of gait There was diplopia frt)m paresis of 
both third nerves. Distinct ataxia in both upper and lower extremities 
was also present. 

Inequality of the pupils and diminution or loss of the light reflex 
have also been observed. 

Sometimes the facial nerve becomes affected. 

I have once seen double facial paralysis in a painter, aged 28. He 
presented the characteristic signs of lead poisoning, and in addition to 
the &LoitL\ paralysis there was extensive paralysis of both upper and lower 
extremities. The shoulder muscles, the triceps, biceps, peronei and 
flexors of the ankles were much atrophied, but the supinator longus and 
tibialis anticus were spared. 

Morbid Anatomy. — The chief changes in lead paralysis are found in 
the muscles and peripheral nerves. The spinal cord is usually quite 
healthy, and the brain, even when cerebral symptoms have been severe, 
rarely presents decided changes in consistence or structure. 

The muscles : Commencing atrophy is indicated by pallor ; advanced 
atrophy by a yellowish appearance of the muscles Under the microscope 
every change may be found between slightly wasted muscular fibres and 
empty sarcolemma sheaths; sometimes the sheaths contain fusiform 
flattened elements, imperfectly striated, which probably represent mus- 
cular fibres in process of re-formation. The wasting of the fibres is 
accompanied by an abundant multiplication of the nuclei of their sheaths, 
and these massed together in places give a moniliform appearance 
to the fibre. The connective tissue is slightly increased and often 
contains fat particles; the vessels, too, are thickened, especially the 
arteries, which show a certain degree of endo- and peri-arteritis. 
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The nerves : Morbid changes in the nerves are constant ; they are 

most marked in the intra-muscular twigs, and become slighter the nearer 

to the cord the nerves are examined. The trunks, however, are not free, 

they present grey and rosy plaques, which are clearly separated from the 

white colour of normal parts, and are quite similar to the plaques found 

in the brain and cord in cases of multiple sclerosi& The changes in the 

peripheral nerves are considerable or slight in degree. The former 

constitute a parenchymatous neuritis, analogous to the ^'Wallerian" 

degeneration, namely, segmentation of the myelin, breaking up and 

disappearance of the axis cylinder, and proliferation of the nuclei and 

protoplasm of the sheath. The slighter changes, called ** peri-axial 

neuritis" by €k)mbault, consist of segmentation of the myelin and 

multiplication of the sheath nuclei, but the axis cylinder is preserved ; 

these alterations are sometimes segmental — that is, are limited to certain 

short tracts of the nerve, the intervening portions being healthy. These 

degenerative changes, while constantly found in the peripheral branches^ 

and frequently in the nerve trunks, are rarely present in the anterior roota. 

The spinal cord : In the great majority of cases of lead paralysis, 

an examination of the cord has given negative results. In a few cases 

atrophy of the ganglion cells of the anterior coruua has been found, but 

in some of these cases the area of atrophy did not correspond to that of 

the affected muscles, while the condition of the latter could be fully 

accounted for by the presence of degenerative neuritis. 

Perhaps the most satisfactory case in favour of the occasional 
spinal origin of lead paralysis is one published by Remak, the autopsy 
being made by Oppenheim. In this case the patient had suffered from 
the classical form of paralysis for some time, also from paralysis of the 
muscles innervated by the anterior crural nerve, as well as of the gastroc- 
nemius and tibialis anticus. He succumbed during an attack of lead 
encephalopathy and gangrenous stomatitis. The post mortem revealed 
interstitial nephritis, cardiac hypertrophy, a recent hsemorrhagic focus 
in the right temporal lobe, and a cystic focus outside the head of the right 
corpus striatum, together with the usual degenerative changes in the 
muscles, and in the musculo-spiral and external popliteal nerves. 
The cord lesions occupied the grey substance, the cervical and lumbar 
enlargements being more affected than other parts. The lesions 
consisted in disappearance of the ganglion cells, diminution of the nervona 
fibres in the grey substance, with overgrowth of the neuroglia; the 
vessels were increased in number, and many were dilated and had 
thickened walls. The anterior roots were normal, both in the cervical 
and lumbar regions. 

Pathology. — Leaving out the question how &r all forms of 
peripheral neuritis depend on central influences, there is abundant 
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proof that lead paralysis and degenerative neuritis are found in 
oonstant associatiouy and often when the oord and brain appear to be 
quite healthy. 

Lead is remarkable in picking out motor nerves, and almost exclu- 
siyely those which supply extensor muscles. This peculiar selective influ- 
ence is most strikingly shown in the common wrist-drop form of paralysis, 
where the posterior interosseous branch of the musculo- spiral nerve is 
alone attacked. Extensor muscles are most affected in other forms of 
peripheral neuritis, but not in the same exclusive manner, nor are sensory 
fibres so frequently spared as in the case of lead neuritis. Without 
attempting to offer any hypothesis for the explanation of peculiarities in 
the selective action of different poisons, it is desirable with respect to lead 
paralysis to bear in mind : (1) That the presence of sensory disturbance 
is not so rare as text-books would lead one to suppose ; for (a) in the 
peroneal type of paralysis, diminution of cutaneous sensibility is probably 
the rule ; (b) the presence of normal cutaneous sensibility is probably 
as common in traumatic lesions of the musculo-spiral nerve as in the 
classical type of lead paralysis ; also, in the latter, transient patches of 
ansesthesia are not uncommon if carefully looked for, and diminution of 
the faradic sensibility is very frequent. (2) That the strict localisation 
of the influence of lead to the extensors of the forearm is by no means 
invariable even in the ordinary type. Several times I have found the 
supinator longus on one or both sides to be affected, and often a careful 
examination of the lower limbs has shown some change either in the 
condition of the knee-jerks or in the nutrition and strength of some of 
the thigh or leg muscles. 

But as Dr. Gowers points out, the action of lead is certainly not 
confined to the peripheral nerve& It is probable that the cerebral 
symptoms are due to the direct action of lead on the nerve elements of 
the brain, and as to the cord we have already mentioned, that it has 
shown definite lesions in several cases of lead paralysis. Dr. Gowers believes 
that degeneration of the ganglion cells of the anterior horns is related 
chiefly to cases in which muscular atrophy and paralysis slowly progress 
side by side, the former accompanying rather than succeeding the latter. 
This atrophic form may be studied in the Aran Duchenne type of lead 
paralysis, where the intrinsic muscles of the hand are mainly involved. 
In connection with Dr. Gowers's view, a case reported in great detail by 
Madame Dejerine-Klumpke (loc, cU, p. 108) requires a brief notice. In 
this case, in addition to paralysis and atrophy of the extensors of the 
forearm, there was marked atrophy of all the small muscles of the hand ; 
yet at the post-mortem examination the spinal cord was found to be 
quite healthy, while extensive changes were found in the nerves of the 
brachial plexus and their terminal branches. 
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(6) Arsbnigal Paraltsis. 

Paralysis is an occasional result of poisoning by arsenia The common 
type, which usually occurs in cases of acute poisoning, closely resembles 
the paralysis due to chronic alcoholism. As a rule the lower extremities 
are attacked before the upper ; in both cases the extensor muscles of 
the hands and feet are principally implicated, so that the patient cannot 
properly extend his fingers, toes, wrists, or ankles, aiid in some cases 
there is complete wrist and ankle drop. Atrophy of the muscles occurs 
yery quickly, probably more quickly than in the peripheral palsies of 
lead or alcohol The muscles respond badly to the faradic current, and 
often show the qualitative alterations to galvanism which characterise 
the reaction of degeneration. The paralysis may spread to the small 
muscles of the hands and feet, or to the arms and thighs, and occasionally 
may become almost universal in distribution. 

Tremors, general or localised, may be present, and spasmodic move- 
ments have also been described. Thus Pick observed spasmodic flexion 
of the great toes, while in a remarkable case of arsenical paralysis 
recorded by Kov^ the fingers of both hands were the seat of movements 
like those of athetosis. These consisted in slight flexion and extension, 
and less frequently ab- and adduction of all the fingers. The movements 
only occurred when the limbs were in a position of rest and ceased 
directly during the performance of voluntary movements. In Kov^cs's 
case there was no tremor. 

Arsenical paralysis is ushered in and accompanied by marked sensory 
disturbance. The patient complains of severe darting, smarting, burning, 
or rheumatic-like pains in the limbs, and of numbness. and tingling in 
the fingers and toe& The spontaneous pains are often severe enough to 
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prevent sleep. Painful cramps are also present, and there may be mach 
cutaneous and muscular hypersesthesia. These irritative phenomena 
are quickly followed or accompanied by diminution or loss of the 
cutaneous sensibility. The muscular sense is also frequently affected, 
so much so sometimes as to constitute a true ataxia. As a rule any 
inco-ordination of movement can be explained, or is overshadowed, by 
muscular weakness ; but occasionally it is the dominant feature of the 
case, which then closely resembles one of locomotor ataxia. Hence Dana 
distinguishes two types of arsenical paralysis : — 

"(1) The ordinary mixed motor and sensory paralysis, the motor 
troubles and atrophy being more marked. (2) The pseudo-tabetic form 
in which there is no pronounced motor paralysis, but marked sensory 
troubles, and especially ataxia." 

The latter type is stated by Kovics to be more common in cases of 
chronic than acute intoxicatioa The tendon reflexes are almost invariably 
' lost, while the superficial ones are usually present In the only case of 
arsenical paralysis that has come under my own observation, the knee- 
jerks and plantar reflexes were both increased ; the other symptoms of 
the case were pricking sensations in the hands and feet, weakness of the 
muscles on the front of the legs, relative anaesthesia of the hands, feet, 
and outer side of the legs, and hypersesthesia of the calves. The patient, 
a man aged forty-one, had worked in arsenic three months ; he was only 
seen once, so that the subsequent history of the cose cannot be given. 
It seems probable that the deep reflexes are often exaggerated in the 
early stages of arsenical as in alcoholic and other toxic palsies, but 
Kov^cs holds the contrary opinion, namely, that their loss is much more 
constant when the paralysis is due to arsenic than to other poisona. 

The course of arsenical paralysis is similar to that of alcoholic 
paralysis, and its duration varies, according to the intensity of the 
intoxication, from several weeks to several months. 

Its clinical history justifies the assumption that the peripheral 
nerves are implicated rather than the spinal cord. But the anatomical 
proof of this is not yet fully established. Jarschka, in 1882, was the 
first to suggest that the paralytic symptoms depended upon a multiple 
neiuitia, and, according to Putnam, this view has been confirmed by the 
autopsy of a case reported in the Canada Medical and Surgical Journal^ 
• 1886, p. 716. Quite recently Erlicki and Rybalken examined the 
nervous system in two cases of arsenical paralysis, and found disease of 
both the anterior horns and peripheral nerves. They believe that the 
degeneration of the spinal ganglion cells, which is sometimes found in 
toxic cases, is due to physiological and chemical peculiarities of the blood, 
and not to the direct effect of the poison on nerve elements. It has also 
been shown that arsenic injected subcutaneously is capable of destroying 
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acyacent nerves, apart from any changes in the nerve centres. The 
careful experiments of Vrigens in 1881 make it probable that no part of 
the nervous system is exempt from the influence of the poison. Haemor- 
rhages widely distributed in the brain and cord are sometimes foimd, 
and are thought to result partly from paralysis of the vaso motor nerves, 
and partly from changes in the constitution of the blood and vessels. 

Popoff has produced experimentally myelitis more or less diffused; 
and his examination of the cord of a man who was acutely poisoned by 
arsenic confirms his experimental observations on dogs. 

The distinction of arsenical from alcoholic paralysis is based on the 
absence of a history of intemperance and on the discovery of a cause of 
arsenical poisoning, as well as the presence of associated symptoms 
which are known to be the result of poisoning by arsenic. These are (1) 
certain skin lesions ; (a) a peculiar pigmentation, sometimes closely 
resembling that of Addison's disease ; (6) herpes zoster, which is present 
In a small percentage of cases ; (c) bullous or erythematous eruptions ; 
(2) loss of hair; falling off of the nails; (3) intermittent dysuria or 
glycosuria ; (4) oedema of the eyelids ; (5) ulceration of the gums and 
fiauces ; (6) the presence or history of acute unaccountable attacks of 
indigestion associated with nausea, salivation, and epigastric pain. 
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the pathology of arsenical paralysis.*' — Brain^ IX., p. 456. 

PITBBSON (F.). " A case of arsenical paralysis, with symptoms of locomotor ataxy.'* — 

Med. Ree , 1888. 
Falkknhbim. "Ueber Lahmungen nach acuter Arsenik-Intoxication.'* — Naunyn, 

Mittheilg., 1888. 
Hbekbnlaubr (Q.). "Ueber Arsenikal-Muskelatropie.'' — Wiirzburg, 1883. 

KovXcs (F.). " Ein Fall von Arseniklahmung.'*— Wiener Jdin. Wocheneckr.^ 1889. 

M'Cluri (H.). a case of multiple neuritis due to chronic arsenical poisoning.*' — 

Zoncet, 1889. 
Nauntn. "Ueber die Pathogenise der Arsenikvergiftungen." — Beri. Id. WocKen- 

fcAr., 1886. 
Punr AM (J. J. ) "On chronic arsenic poisoning, etc.** — BoUon Med. and Surg, Jour., 1 889. 

PuTZBL (L.). " A case of arsenical paralysis ; multiple neuritis." — New York Med. 

Bee, 1888. 
SoOLOBOUZOFF. " Paralysie arsenicale.'*— -ArcA. d. Phy». Norm, et Path., 1887. 
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Stark (H,). " Multiple anenical neuritia, with report of a caae.*' — New York JML 

Rec,, 1890. 
Wood (H. C). " A case of arMnioal neuritiB."— jVew 7orh lUe., 1888. 

Barton (S.). " Two casea of arsenical peripheral neuritis." — Lancet, 1890, II. 

Harik (S.). ''Des paralysies anenicales.*'— IFien llin, Woeheneehr^ 1891, 81—40. 
(These papers contain a good bibliography.) 

CuTLiR (EL Q.). *' A case of multiple neuritis, due to arsenic." — Baton Joum., 1890 

Pal. " Ueber multiple Neuritis."— V^en., 1891. Beobachtung VIII. 

Fkilohbnfsld. *' Neuritis multiplex cum Glycosuria." — DeuUehe med. Woek,, 1890. 

Eruoki und Rtbalkin. "Ueber Arseniklahmung." — Arch, /. Ptyck. wnd Nerven- 
hrankh,, Bd. XXIII., S. 861. 

(c) Mercurial Paralysis. 

The most oommou and characteristic nervous symptom of poisoning 
by mercury is tremor. This at first occurs only ou movement, and in 
this respect resembles that of disseminated sclerosis, but the latter is 
coarser and more irregular. Ultimately the tremor may become 
constant, and then resembles that of paralysis agitans. Frequently 
limited to the head, face, tongue, and arms, it may spread to the 
lower limbs and to other parts of the muscular system, while in severe 
cases it may interfere with articulation, mastication, or even respiration. 
At first muscular power is maintained, but after a time the limbs 
become weak, and sometimes there is distinct paralysis. 

Kussmaul describes a case in which permanent paralysis of the right 
arm became developed after severe mercurial tremor and clonic spasma 
Letulle, who has written an important paper on the subject of mercurial 
paralysis, points out that the weakened muscles are lax, but that distinct 
atrophy is rare. The tendon reflexes, normal in some cases, are diminished 
in others. The paralysed muscles give normal reactions to the faradic 
and galvanic currents. The sphincters are unimpaired. Sensory dis- 
turbances accompany the paralysis ; there may be various parosthesin, 
scattered patches of anaisthesia, together with hypertesthesia of the skin 
and also of the special senses. 

Letulle's experiments on dogs and guinea-pigs tend to show that the 

subcutaneous injection of mercury causes degeneration of the nerves in 

the immediate neighbourhood. The nerve fibres presented a progressive 

segmental destruction of the medullary sheath, without nuclear prolifera- 
tion and with unaffected axis cylinders. Letulle lays stress on the 

limitation of the effects of mercury to the nerve medulla, and on the 
rapid regeneration which takes place and which, in his opinion, corres- 
ponds to the speedy recovery from mercurial paralysis in man. 

Kussmaul. " Untersuchungen iiber den consdtutionellen Mercurialismua." — WQn- 
burg, 1861. 
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LnuLLB (A.). ''Beoherehescliniqaetetezp^rimentalMiurlMparalTieBmeNui^ 
Areh, de Phjftiol fiarm. eipathol, 1887, Nos. 8 et 4. 

liRULLi (M.) ** Redierches exp^rMpentales lur rintoxioation mercurielle." — Compta 
renduit 1887. 

(d) Phosphorus and Silvbr. 

Paralyses have been observed after both acute and chronic poisoning 
by phosphorus, but their anatomical basis has not been fully investigated. 

As regards silver, Dr. Gowers says that he has been unable to find 
any recorded instance of paralysis in man, but he relates the case of a 
gentleman, who had been ordered a dinner pill containing silver, 
which he took, on and off, for a period of twelve years. When 
seen by Dr. Gk)wers "the tint of the skin was very characteristic; 
his gums presented a well-marked black line, which resembled 
that of lead in being present where there was tartar, and absent, 
where the gum was in perfect apposition to the teeth. In both 
arms there was paralysis of the long extensor of the fingers and of 
the extensors of the phalanges of the thumb, not of the extensor of the 
metacarpal bone of the thumb. On the right side there was also para- 
lysis of the radial extensors of the wrist The affected muscles were 
wasted, and their irritability to faradism was lost ; that to voltaism was 
preserved and increased. There was no affection of the legs." 

II. — Toxic Multiple Neuritis. (4) The Neuritis Caused by 

Endogenous Poison& 

(a) Peripheral Neuritis in Acute Rheumatism; in Chorea; in 
Rheumatoid Arthritis; au30 the Relation of Muscular 
Atrophy to Affections of the Joints. 

The fact that any inflammation of a joint is almost invariably at- 
tended with rapid wasting of the muscles that move the joint, was first 
definitely described by John Hunter, in 1836. He recognised, too, that 
the atrophy is not the result of default of movement, for he says, when 
the other limb is examined, it is seen that the muscles there have preserved 
their volume almost entirely, although they have not been more moved 
than the muscles of the diseased limb. Hunter also noted that the 
muscles were sometimes paralysed, even when they were not atrophied. 

Gallavabdin. *' Lea paralydes phosphoriqueB." — Paris, 1865 ; et Oaz. mid. de Parit, 

1864, p. 6, et uq, 
Kbxtsbio (F. ) '* Ueber die Beschaffenheit des RiiokenmArkB bei KAninchen and Hunden 

naeh Phosphor und Arsenik-Vergiftung, oebst UnterBuchongen iiber die nomuUe 

Stnictur deeselben."— FireA<No*« Arch,, Bd. Cll. 
GowKBS. Vol. I., p. 887. 
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In 1869, Ollivier, in his thesis on muscular atrophies, alludes to a 
oase under the care of Duohenne, in which a traumatic synoTitis of the 
knee was followed by gpreat wasting of the thigh muscles, and he suggests 
the reflex nature of the phenomenon, and adds that such muscular atro- 
phy is also met with in chronic articular rheumatism. 

Yulpian also, in 1875, pointed out that the wasting begins almost as 
soon as the arthritis, and he ranges it amongst reflex atrophiesi Fort| 
in 1876, showed that a slight arthritis of the shoulder may be ac- 
companied by such rapid atrophy of the deltoid, that in eight days the 
flattening of the shoulder may simulate the deformity due to dislocation. 

Sir James Paget, in his clinical lectures, also speaks of the extreme 
rapidity with which this muscular atrophy superyenes in all acute articu- 
lar inflammations. But the most complete account of the subject is to 
be found in a thesis by Valtat, published in 1877. He points out the 
importance of noticing that although it is difficult to separate paralysis 
from atrophy, yet sometimes the former is present without the latter ; 
thus he mentions a severe sprain of the wrist where, after the pain and 
swelling had gone, there was found complete paralysis of the extensor 
muscles, while the atrophy was absent or doubtful. 

The muscular atrophy, he says, is always marked and distinct at the 
beginning of the second week ; thus, between eight and eleven days after 
a knee arthritis, the thigh on the affected side will measure about one 
inch less than the healthy thigh. 

Pain is not essential as an antecedent, for an indolent hydrarthrosis 
may be followed by atrophy; and, conversely, Paget has observed wasting 
consecutive to a neuralgic joint pain without inflammation. 

The extensor muscles are the most profoundly and the first to be 
affected. Thus, the quadriceps, when the knee is inflamed ; if the hip^ 
the glutei chiefly waste ; if the shoulder, the deltoid ; if the elbow, the 
triceps. But it is not imcommon, Valtat says, especially in old cases, to 
see other muscles affected, even an entire limb, although only one joint 
is inflamed. 

Valtat obtained similar results by experimenting on dogs. He in- 
jected irritating substances, as ammonia, into the joints, and the result- 
ing arthritis was always very intense, and the ensuing atrophy rapid and 
extensive, involving the whole limb in a few days ; but here, also, the 
extensor muscles showed the greatest wasting. 

Valtat, in seeking for an explanation, rejects disuse on account of the 
rapidity and degree of the wasting, and shows, too, that the effect cannot 
be due to any local inflammation of the muscles or nerves passing to 
them from the affected joints, for the whole length of a muscle suffers 
equally ; moreover, he foiuid no signs of inflammation on microscopical 
examination of the wasted muscles, resulting from the traumatic arthritis 
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produced by experiment, and he finally accepts Vulpian's reflex theory as 
the correct one, viz., that the irritation of the articular nerves so alters , 
the nutrition of the ganglion cells of the cord as to seriously enfeeble \ 
the activity of the motor fibres derived from these cells. 

Lastly, Charcot re-opens the question in clinical lectures delivered in 
1883, and, while we acknowledge Yaltat's thesis as the most complete 
account of the subject, aud accord to Hunter the honour of the discovery, 
it is to Charcot, I think, that we feel particularly indebted for the dra- 
matic force, and marvellous lucidity, with which he has set the picture 
before us. He relates the case of a man, aged 23, who, about a year 
prior to examination, struck his right knee in jumping over a fallen tree. 
The injury did not appear to be severe, for he walked several miles with- 
out difficulty ; at length he stopped for a time, and then found himself 
unable to walk without a stick. For a week afterwards he kept his bed ; 
the joint was swollen, though not very painfol, but there was a remark- 
able loss of motor power iu the limb. Two things were evident and 
striking, there was paresis and atrophy of all the muscles of the limb, 
but both paresis and atrophy were most marked in the quadriceps ex- 
tensor. Tested by electricity, the muscles and nerves showed great 
quantitative diminution to both galvanic and faradic currents, but no 
qualitative change was obtained, showing that the condition was one of 
simple, and not degenerative, atrophy. Charcot obtained lively muscular 
contractions by the application of the electric spark from the frictioual 
machine. The knee-jerk was increased not only on the affected side, but 
on the other also. Charcot, after considering many hypotheses, finds 
himself obliged to admit the existence of a spinal affection, but in the 
absence of the reaction of degeneration, he cannot admit any serious 
change in the anterior horns of grey matter, and is reduced to the sug- 
gestion of a kind of stupor or inertia of the nerve cells. He explains 
the exalted knee-jerks, by supposing that while the cells of the affected 
region are in a state of torpor, there is a condition of increased reflex 
excitability in the rest of the cord. He relates also a case of chronic 
rheumatoid arthritis, affecting many joints, in which, although there was 
neither pronounced inflammation nor pain there was rapid wasting, and 
loss of muscular power. There was the same loss of electric sensibility 
us in the other case, except that the right vastus externus gave the re- 
action of degeneration. 

A patient in the Manchester Royal Infirmary under the care of Dr. 
Simpson showed in the most typical manner the wasting of thigh 
muscles which so many authors have noted in affections of the knee. 
The patient was a man aged 20 years, the subject of subacute rheu- 
matism. On admission, in addition to pain aud slight swelling of 
some of the joints, there was considerable effusion into the right knee ; 
22 
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the thigh muscles felt distinctly smaller and softer than those of the lelt 
thigh, and when measured, two days later, or nine days from the time 
the knee first became painful, the right thigh was nearly one inch less in 
girth than the left one. The wasting appeared to affect all the muscles, 
aud the adductors felt as soft as the quadriceps. 

Charcot points out that in other cases of articular disease, spasmodic 
contraction, and not atrophy, is the dominant feature, as ^^., in acute 
hip disease, and he refers to his description, given thirty years ago, of the 
deformities met with in rheumatoid arthritis, and he still looks on them 
as mainly produced by spasmodic contraction, developed by reflex action 
from the joint irritation. But when we see the deformities, he says the 
spasmodic contraction has usually ceased long before; the deformity, 
however persists, owing to the thickening of the tissues, the partial dis- 
locations, and the shortening of the ligaments. 

Now, wHh regard to this early spasmodic contracture in rheumatic 
cases, the evidence is not forthcoming in the large majority of patients. 
Thus, one may follow out a case of acute rheumatism, and see a chronic 
deformity of the hand, for example, result without ever being able to 
detect a stage of contracture of muscle. Now, as in all such cases 
atrophy of certain muscles is met with, the deformity may, perhaps, be 
more correctly attributed to the normal, not spasmodic, unopposed action 
of healthy muscles, their antagonists being weakened and wasted ; and, 
indeed, unless we see these deformities at a very late stage, it is usually 
pretty easy, so far as my experience goes, to reduce them ; the joints <^ 
the fingers are generally freely movable, and can be put into normal 
positions. 

At the same time it is true that in some cases spasmodic contraction 
of muscles may be observed at the commencement of a rheumatic attack. 
Thus, quite recently a woman came to the out-patient department com- 
plaining of severe pain in the left hand. On examination the wrist and 
knuckles were found to be tender and slightly swollen, and the fingers 
were flexed ; the flexion was considerable at the two proximal and slight 
at the distal joints ; it was also rigid flexion, the posturo being not merely 
an instinctive one for the relief of pain, but one due to spasm of the 
flexor muscles. 

It is doubtful whether the reflex theory affords an adequate explana- 
tion for the amount of atrophy often met with in the neighbourhood of 
joint affections. Surely, the stupor or inertia of the ganglionic cells can- 
not persist for months in a degree sufficient to produce such atrophy — 
say, of the thigh, that the femur may be roadily grasped — ^without any 
organic change in the nervous system. It has been suggested by Ross, 
£rb, and others, that a depressed state or nutritional change of the cen- 
tral trophic cells may start degeneration, not of the anterior lootSi but in 



339 

tlie terminal fibres of the peripheric nerves. I may mention too that 
MousBons, who repeated the experiments of Yaltat and then subjected 
the muscles and terminal nerves to a careful microscopical examination, 
found, in a few cases, distinct degeneration of nerve fibres ; but it must 
be confessed that the change was inconstant, and appeared to bear no 
proportion to the degree of muscular atrophy. 

The subject demands re-investigation, for while we may admit the 
reflexly-produced torpor of the ganglionic cells as a reasonable explanation 
of the sudden onset of the weakness and atrophy, it does not seem ade- 
quate to account for the progressive muscular atrophy which goes on long^ 
after the joint has completely recovered ; it is difficult to believe that 
such persistent symptoms can depend on any mere functional derauge- 
ment. We know little of the pathology of the terminal axis cyliuders, 
with their motor end plates ; possibly, in the future, it may be discovered 
that degeneration of these nerve elements may be responsible for many 
general atrophies now thought to be primarily and entirely disease of 
muscle tissue, or cases of so-called "simple muscular atrophy." 

Having now cleared the ground by a consideration of what is com-^ 
mon to all joint affections, we may turn to the muscular atrophies that 
cluster round a rheumatic attack, and which by their distribution and 
associations appear to have a special pathology. 

The following cases illustrate some of the chief varieties of paralytic 
phenomena met with in association with rheumatism. Some of them 
were under the care of my colleagues, Drs. Morgan, Simpson, and 
Dresohfeld, to whom I am indebted for permission to give the following 
abstracts : — 

Case 1. — Kate A., 23 years, admitted under Dr. Dresohfeld March 1, 
1888. Her illness began early in January with pain and stiffness in the 
joints of the lower limbs. In February, last year, she had a simiLir,. 



though less severe, attack of rheumatism. Prior to this she had fairly 
good health. A sister died set 27 years, of rheumatic fever and heart 
disease ; her other sisters and brothers and her parents are quite healthy. 
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On admiMioD abe waa pale, sweating profuBal;, and had muoh pain in Um 
limba. In the lower limbs there waa effusion into both knee joints ; the 
ankleH were very tender and alightly awollen. There was also tendemesa 
on pressing over the external popliteal and posterior tibial nerrea, together 
with aome general bypencstbesia of the skin and muBoIes. The feet were 
unduly extended at the ankle and there waa a sligbt droop of the great 
toes, the other toes of the right foot were natural in appearanoe and 
poaition, but those of the left foot were hyper-eitended at the metatuso- 
phalangeal joints aod flexed at the other phalangeal joints, giving a some- 
what daw-like appearance to the foot, and the dorsum of this foot, near 
the toea, was sunk, as compared with the right foot, and the tnusclea of 
the left leg were softer and more wasted than those of the right leg; 
On testing the cutaneous aensibility with pin prick and linger touch, 
distinct, though not absolute, anmathesia waa present on the inner side 
of the right great toe and foot and over the iimer half of the sole, and it 
extended up on the inner side of the 1^ about halfway to the knee, 
the area corresponding roughly to the distribution of the internal saphe- 
nous nerve. 

As to the upper limbs, the right elbow was aemi-flexed, stiff, painful 
on movement, aiid sore to palpation, especially in the ulnar groove, 
where around the nerve a gelatinous sort of swelling waa felt The hand 




waa midway between supination and pronation, and movement in either 
of these directions was very limited There was a slight swelling on the 
back of the right wrist. The knuckles were sore and slightly awollen. 
The fingers were flexed at the metacarpo-phalangeal joints, and tha 
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patient oould not extend them; there were depressions between the 
metacarpal bones on the back of the hand, owing to wasting of the 
interossei, the grooving being especially marked in the fourth space and 
in the first, where the muscular mass between the metacarpal bones of 
the thumb and index finger felt soft and thin. The hypothenar 
eminence was also wasted. She could not oppose the thumb against 
the tip of the little finger, and ad- and ab-duction of the fingers were 
feebly performed. There was a slight diminution of sensibility over 
parts of the right hand. The left arm and hand were affected in a 
similar manner. Well-marked tremor of the hands and fingers was 
observed when they were held out, aud occasionally twitching of the 
forearm muscles was seen. The tendon reactions in the arms and legs 
were increased. The heart and other oigans were normal. 

Two days later the partial anaesthesia in right leg and hand had 
disappeared. 

On March 15th a slight systolic apex murmur was heard for the 
first time. 

On April 2nd a crop of subcutaneous nodules was found over tlie 
external condyle of the left humerus, varying in size from a pin's head to a 
hempseed ; there were also single nodules on the knuckles of the index and 
middle fingers of both hands. These nodules were very painful on pressure. 
There was still much joint pain and sweating, and the tendon reactions were 
again found to be increased. The atrophy of the interossei, greater th.iii 
formerly, was especially noticeable in the 1st, 3rd, and 4th spaces. The 
little fingers were more flexed at the two terminal joints, and still 
hyperextended at the first. The forearm extensors appeared to be wasted. 
Both ulnar nerves were tender to pressure. On testing the interossei 
with electricity, they showed diminished reactions to both the faradic 
and galvanic currents, but probably no qualitative change to galvanism. 

During the month of May the patient remained in much the same 
condition. The nodules at left elbow, however, became much larger. 
It was also noticed that the lower ends of both ulnar bones were distinctly 
thickened near the styloid process. Ultimately she made a fair recovery. 

In this patient then, suffering from an attack of acute rheumatism, 
as proved by the articular affection, the sweating, the pyrexia — varying 
from 99** to 102° — the crops of subcutaneous nodules and the existence 
in all probability of endocarditis, we have (1) tenderness and swelling 
over the ulnar nerves with atrophy and paresis of the abductor indicia 
and other interrosseous muscles supplied by these nerves ; (2) probably 
similar atrophy of the interossei of the left foot supplied by branches 
from the posterior tibial ; (3) temporary aucestbesia in the region of the 
internal saphenous nerve. 

Ccue 2, — Another patient under Dr. Dreschfeld's care, who had a severe 
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attack of acute rheumatism accompanied by endocarditis, pericarditiBy 
and pleuro-pneumonia, also presented marked wasting of the interosset 
The hands were good examples of what might be called the typical 
rheumatic hand. Thus, when at rest, the metacarpal portion looked 
concave, the knuckles forming a prominent anterior barrier of this shallow 
hollow, and the wrist the gradually sloped posterior boundary. The 
general concavity was interrupted (in this patient) by the extensor tendons 
of the middle and ring fingers. The concave metacarpus was well seen by 
looking at it from the ulnar side ; then, instead of a straight or slightly 
convex line as in health, a concave one was seen, which was especially 
marked over the first space, owing to atrophy of the abductor indicia. 

In this patient there was also slight thickening of the left ulnar nerve. 
There was distinct wasting of the muscles on the front of the legs, and 
purpuric spots were present on the outer sides. 

Case 3, — A lady, under my own care, with rheumatic fever, which 
began in December, 1886, and was very severe and complicated by peri- 
carditis and left pleurisy. Almost at the outset she had partial anesthesia 
in the distribution of the ulnar nerve on one side, and also along the 
inner side of the same arm, corresponding to the distribution of the inter- 
nal cutaneous nerve : this anaesthesia lasted three or four days. There 
was wasting of all the thumb muscles and of the interossei ; and the 
terminal phalanges of the fingers were slightly hypertxttnded ; this 
made me think that the deep flexor of the fingers, which is supplied by 
both median and ulnar nerves was affected, and certainly there was 
evidence in the thumb and interossei muscles that both nerves were 
implicated. 

Case 4- — Another patient of mine, a man aged 70, had severe ery- 
sipelas which started in the right leg, and subsequently attacked the face. 
During convalescence he had what looked like an attack of rheumatism ; 
the left elbow became very swollen and painful, and thickening round the 
ulnar nerve could be felt All the muscles of the forearm and hand began to 
waste very rapidly, and showed well-marked fibrillary tremors, the 
fibrillation of the extensor muscles being extreme, and in a few days 
atrophy of these muscles was advanced. A little later the right elbow 
and forearm were affected in precisely the same way. It looked as if 
the rheumatic swelling about the elbow joint had pressed directly on the 
median, musculo-spiral, and ulnar nerves ; or as if there were a separate 
inflammation of the sheaths of these nerves. 

Ccue 5. — The following are notes of a man suffering from subacute 
rheumatism, who was under the care of Dr. Simpson : — " Both forearms 
exhibit fibrillary tremors of the flexor and extensor muscles. The grasp 
is weak, especially of the left hand ; all the muscles of the right n^iper 
extremity are weak, the strength of the left being in marked contrut to 



them ; this is eapeoiaU; noticeable in the triceps and supinator long^ua. 
Thickening ia to be felt around the right ulnar nerve, and the interoesei 
are decidedly atrophied. All movements of the fingen are weak and 
performed with much tremor, and oppoution of the thumb is impossible, 
nor can the hand be completely closnd. In the left leg there is evident 
diminution to cutaneous sensibility in the area supplied by the intemtd 
saphenous nerve. The external popliteal, while distinctly thickened on 
the right side, feels normal on the left. The feet show hyperextenaion 
of the toes at the first and flexion at the terminal phalangeal joints, and 
he cannot, by a strong voluntary effort, flex the proximal joints. All 
the tendon reactions are slightly increased." The patient remained in 
the Infirmary one month, then went to the Convalescent Hospital at 
Cheadle. I saw him on his return in a few weeks, and though the 
hands were plumper, there was still distinct grooving between the 
metacarpal bones Here then we hare paralysis, atrophy, and fibrilla- 
tion of muscles supplied by the musculo-spiral, median, and ulnar , 
nerves, together with autesthesia of the skin supplied by one iuteroftl 
saphenous nerva 

Ccae 6. — Another female patient under Dr. Dreschfeld had the 
chronic deformity of the hand seen in the woodcut, and this dated 
from an attack of rheumatic fever two years aga When in the hospital 
she bad pain and slight swelling in several joints, and her temperature 
was occasionally raised. In this case there were several curious dis- 
turbances of cutaneous aensution ; thus an area of well marked though 
not absolute ancesthesia over the ball of the right great toe, another 




extending along the outer aide of the left leg from the malleolus half , 
way up the fibula, and there was much hypersestheeia of the soles of 
the feet and panesthesia over the plantar surface of the toes of the left foot 
In the right upper extremity there was complete aueesthesia over the 
palmar and dorsal surface of the band and fingers, partial antesthesia over 
the thumb and the inner two-thirds of the anterior aspect, and over the 
back of the right forearm. The cutaneous sensibility was also slightly 
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diminished over the upper arm. The anaesthesia varied in intensity, 
and was of temporary duration. The muscles of the right upper were 
all much weaker than those of the left upper extremity. 

In this case there was a suspicion that the anaesthesia was a hysterical 
phenomeuony but it was not so profoimd or so abruptly limited as is 
usual in that variety. 

Another rheumatic case presented slight anaesthesia of the thumb 
and first finger. In another, a subacute case, there was partial ulnar 
anaesthesia and diminished sensibility also of the skin on the outer side 
of the left leg. 

In most of the preceding cases the spine was examined and found to 
be free from tenderness ; but there is another group of cases which I 
believe to be far from uncommon, in which, with certain parts of the 
spine tender to pressure, there is evidence of pressure on or irritation 
of the roots of some of the spinal nerves. The difficulty in such cases 
is to be sure that the presumed external pachymeningitis is secondary to 
a true rheumatism, and not primary, with associated joint pains from 
the neuritis. I will mention two : — 

The first {Case 7), a man, aet 40, under my care eight years ago, gave 
a history of chronic rheumatic joint pains. When I saw him he had no 
articular afi*ection beyond some stifiness in the joints of the lower limbs, 
but there was a crop of subcutaneous nodules around the left patella. He 
had severe pain across the lower part of his back, and shooting pains 
down the sciatics, together with much tenderness over the sciatic and 
other nerves in the legs. There was also much aching along the ri^ht 
arm, and I found the cutaneous sensibility markedly impaired along the 
inner side of the little, ring, and middle fingers, and the inner side of the 
palm, forearm, and arm ; there was also some numbness over the supra- 
scapular fossa, and hyperaesthesia of the seventh cervical and first dorsal 
spines. Two days later the anaesthesia had gone. 

Judging from his rheumatic history, and from the presence of 
rheumatic nodules, I thought it not unreasonable to suppose that the 
rheumatic poison had set up a slight inflammation of the dura mater, 
and possibly of the sheaths of the eighth cervical and first dorsal nerves. 

Case 8. — The following notes refer to a patient aged 42, who was 
admitted to the Royal Infirmary, April, 1888, under the care of Dr. 
Dreschfeld. ** He had rheumatic fever two years ago and has never been 
free from pain since. He was an in-patient for the first time last Augnst, 
and then his ankles were swollen, and he had much pain down the spina 
The muscles of the right upper arm were very weak, and the grasp of 
the right hand was extremely feeble. In September it was noted that 
he had severe pains in the knees, ankles, and great toes, but from the 
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first the most severe pain has been down the right arm. At the present 
time all the movements of the right upper limb are weak, although the \ 
limb is as large and muscular-looking as the left one. There is slight 
numbness along the radial border of the right forearm. The spine is 
tender about the sixth and seventh cervical vertebrae, and to a less degree 
lower down, and the cutaneous tissues are sore to pinching from the spine 
radiating towards the shoulders. There is distinct thickening about the 
right ulnar nerve, and probably also of the right median nerve. Both 
hands and feet exhibit the condition known as erythromelalgia," and, I 
believe that a slight degree of erythromelalgia of the feet is not a very 
rare phenomenon in articular rheumatism. 

The tender spines, with hypereesthetic radiating tracks to the 
shoulders, together with weakness of the right upper, point to pressure 
on nerve roots ; and the thickening of the median and ulnar nerves, with 
the condition of the hands and feet, to a neuritis ; and I think we have 
fair grounds for looking on the case as a rheumatic one. 

A third, but rarer, group of cases is of great interest, suggesting, as 
it does, that a general progressive muscular atrophy occasionally starts 
from a genuine attack of articular rheumatism. This is au old notion ; 
for example, Sir William Roberts in his book on " Wasting Palsy," men- 
tions a thesis by Thouvenet, who strangely enough contends that progres- 
sive muscular atrophy is primarily located in the peripheral nerves, and 
that it must be classed with rheumatic affections. 

Case 9, — Several years ago I saw an example of this in Pendleton — a 
woman who had a severe attack of rheumatic fever, which laid her up 
fifteen weeks and was followed by general muscular wasting. I remem- 
ber seeing her much wasted, with considerable articular deformity, and 
the right hand presented a marked claw-like position. 

Case 10, — A man, aged 44, under the care of Dr. Morgan, who had 
had several attacks of rheumatism during the last 20 years. In October, 

1887, he was feverish, sweated much, and many joints were painful and 
swollen, and the doctor in attendance said he had rheumatic fever. He 
began to get thin afterwards, and has wasted ever since. In January, 

1888, there was general and great muscular atrophy and fibrillation of 
many muscles. There was also some irregularly distributed anaesthesia 
on the right forearm, and the front of the right leg. All the tendon | 
reactions were slightly increased. A mitral systolic murmur was heard, ' 
and was conducted round to the angle of the scapula. There was very 
evident enlargement of the ends of some of the long bones ; thus, at 
the elbow, the bones felt much thickened, and this was especially notice- 
able in connection with the head of the radius. Down each side of the 
front of the chest, and corresponding in appearance and position to the 
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rickety beads met with in a youug child, there was a remarkable row of 
bony nodules, apparently due to thickening of the ribs. These little 
knobs were certainly not the relics of rickety beads ; the latter being 
due mainly to overgrowth of cartilage, and never persisting into adult 
life. 

In three or four other cases I have noticed hypertrophy of the 
ends of the long bones in acute rhexunatism ; sometimes the coronoid 
process of the ulna is felt thickened, sometimes its lower end near the 
styloid process, as in Case 1 ; while in the case just related, many bones 
were affected. There is often great tenderness over the thickened 
portion of the bone, suggesting periostitis, and sometimes a little fibrous 
nodule may be felt adherent to the presumably-inflamed periosteum. 

With regard to the cases of general muscular atrophy, are we to 
regard them as examples of a general trophic change set up reflexly by 
much joint irritation, or have we, as the ansesthesia in one case would 
seem to indicate, a degeneration of the extremities of a large number of 
peripheral nerves 1 

Local palsy and muscular atrophy are also met with in cases of 
chorecL 

Case 11. — A female, aged 20, under the care of Dr. Simpson, had 
articular rheumatism, affecting mainly the joints of the limbs, just before 
Christmas. In February twitching began. On admission in March 
chorea was severe and general. A week after admission a tendency to 
wrist-drop on both sides was noted, and the left ulnar nerve was dis- 
tinctly thickened. A fortnight later the muscles on the back of the 
right forearm were greatly atrophied ; the interossei, thenar, and hypo- 
thenar eminences were also wasted. The accompanying woodcut shows 
the flattening of the forearm and the grooving on the back of the hand. 




Although the girl was generally very thin and wasted, the oontrast 
between the right and left forearm was striking. The wasted muscles 
gave diminished contraction to faradism, and an increased irritability to 
galvanism, but I could not satisfy myself as to a qualitative alteration. 

In this case we have the following sequence : articular rheumatisin, 
chorea, paralysis, and atrophy of muscles supplied by the musculo-spiral 
and ulnar nerves ; and it is important to note that, so far as could be 
ascertained, the joints of the upper limbs were never painful or swollen. 
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Dr» Railton showed a little girl at a meeting of the Manchester 
Medical Society, who, after an attack of chorea, developed paralysis and 
wasting of the lower limbs, some of the muscles giving the reaction of 
degeneration. The knee-jerks were absent, and there were some slight 
sensory phenomena ; and both Dr. Railton and Dr. Ross thought that 
the symptoms were best explained by a peripheral neuritis. 

A few months ago a girl aged 15, came to my out-patient room with 
BjHQciptoms pointing to a neuritis of the right ulnar nerve. It was asceiv 
tained that she had rheumatic fever when nine years old ; and chorea 
two years later. During the attack of chorea the numbness and weak- 
ness in the territory of the ulnar nerve commenced. The right foot was 
unduly arched and the great toe had been drawn up for a year ; partial 
anaesthesia was detected over the anterior part of the foot and toes. 

A very remarkable case was described by Dr. Bernard, of 
Londonderry, at the Belfast meeting of the British Medical Association. 
A child with chorea had wasting of the thenar and hypothenar 
muscles, and also of the interossei, and one hand presented a " main en 
griffe" attitude It is probable that the chorea was attended or 
preceded by rheumatism, which had led to a neuritis of the ulnar nerve. 

At a meeting of the Clinical Society, London, in 1884, Dr. Hadden 
showed a patient who, after an attack of acute rheumatism, presented 
trophic changes of the nails and skin of the fingers, together with 
impaired sensation and wasting of the muscles of the right forearm ; and 
he mentioned two other cases where patches of anaesthesia were present 
in the arms and legs. In the discussion which followed, my friend 
Dr. Thomas Barlow described several cases of his own, short notes of 
which he has very kindly sent me, and as Dr. Barlow had referred to 
some of them in a previous but unpublished paper on rheumatism, read 
at Birmingham some years ago, he has the merit, I think, of first drawing 
attention to the subject. His cases are as follows . — 

(1) A man with hyperpyrexial rheumatic fever, who during early 
convalescence had definite paralysis of one ulnar nerve and anaesthesia 
for a few days. 

(2) Rheumatic fever, with bad pericarditis ; during early conva- 
lescence definite paralysis of one ulnar and anaesthesia for a few days ; 
also moderate wasting along the muscles supplied by the ulnar nerve to 
the hand. In this case there was also wasting of other limb muscles. 

(3) A remarkable case of extreme wasting of all the interosseous 
spaces of the chest, following a very severe attack of rhemnatic fever, 
but without pleurisy to account for the wasting. 

(4) Agnes T., in February, 1883, had a slight rheumatic attack, 
followed in two or three days by chorea, which lasted two months. In 
November she had another rheumatic attack, followed by chorea, lasting 



348 

five roonthB. Ag&in, in August, 1884, she had chorea and intercurrent 
rheumfttiam for three months. In January, 1886, et eight yeara, she 
had chorea, subcutaneoua nodulee, and a gangliform swelling on the back 
of the right hand. There iras also marked atrophy of the interossei, 
but no aniestbeaia. 

(5) Extreme wasting of the deltoid and scapular muacles as aequel 
to subacute rheumatiam aaaooiated with a stiff neck. 

(6) A boy had a slight rbeumatio fe»er and endocarditis ; he came to 
Dr. Barlow some time after with mitral stenoaia, stiff neck, and moderate 
wasting of the muscles of the arm and fbreann down the side to which 
the baud was inclined. There was a slight deficiency in response to 
faradism, but no other sign of the reaction of degeneration, and do sen- 
sory disturbance. 





Cud (t), Agssi T. 



Dr. Fry has reported the case of a girl who, about a month after her 
third attack of chorea, presented a marked paresis of the lower extremi- 
ties, which, so far aa could be ascertained, had developed within a day or 
sa The toes dropped in walking; the knee-jerks were gone and the 
patient complained of tingling in the feet — a few days later she waa un- 
able to walk, complained of painful tingUng in the feet, l^;s, and hands, 
and the muscular power in the bands and forearms was very feeble. 
Two months after the appearance of the pantlysia an electrical examina- 
tion " showed a reaction of degeneration in the musclea of the hands, feet, 
forearms, legs, arms and thighs, The muscles were considerably atro|^ed 
and already somewhat oontractured, the toes being flexed and the ankle6 
extended, the hands and wrists presenting the first stage of the weU-d»- 
wribed bird-claw derormity. Tactile and temperature sense now almost 



nit orer the ar«M of motor ponlysu. The d«ep and aupei-ficial reflezee 
were gone." Fifteen montha later she walked well, but the toes still 
dropped as she raised her feet in stepping. The haada were nearly nor- 
mal and muscular power io all the extremities was good. She was last 
seen about two years aft«T the onset of paralysis and the knefr-jerks woe 
still absent Dr. Fry records the case as one of multiple neuritis, and 
diaouasea its etiology. He excludes the influence of arsenic, which the 
patient had taken in somewhat large doses, previous to the appearance 
of the paralysis, and after referriug to evidence bearing on the infectiona 
origin of some cases of chorea, asks the question, " Was the extensiTe 
multiple neuritis, in our case, possibly due to an infections cause t" 

Barbillon, in a thesis OQ the state of the cutaneous senaibility in I 
acute rheumatism, points out, as Droadotf did before him, that the &i«dic I 




sensibility of the skin is usually diminished or abolished in the neigh- 
bourhood of the affected joints, and sometimes the diminution may be 
observed over the whole of an affected limb. Also, that sensibility to 
touch and pain is often diminished, but to a less degree, and less 
constantly than the faradio seusibility. He states, too, that muscular 
weakness and atrophy are frequently associated with the partial an£e8- 
thesia, but he only alludes to this incidentally, and does not localise 
either weakness or aneesttiesia to special nerve territories. In discussing 
the pathogenesis, however, he suggests the possibility in some oases of an 
affection of the peripheral nervous system. 

As regards chronic rheumatic arthritis, we have the important inves- 
tigations of Pitres and Vaillard, who examiued the peripheral nerves of 
three cases and found them diseased in all, and there was a close oorres- 
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pondence between the musoul&r atrophy and the degenerated Dsrves. 
Thui, in one case where the leg muialea were atrophied, the oorresponding 
nerves were profoundly altered; in another oase, where all the limb inu»- 
clea were normal in colour and Btruoture, the muscular branches of the 
nerves were healthy, and the writers suggest a constant connection 
between the neuritis and the trophic disorders. 

Ord has also drawn attention to the muscular atrophy and waited 
glossy skin seen in chronic rheumatism, attributed by him, however, to 
a central cause. 

In the hand here pictured the skin over the back of the fingers was 
thin and glossy, and over the first phalanges showed brownish pigmenta- 
tion. There was also atrophy of the interoaaei and thickening of one 
ulnar nerve. 




The gist of the preceding observations appears to be : — 
(1) That in articular rheumatism we constantly meet with the mus- 
cular atrophy and pareaia common to other joint afiections, and that 
while the sudden onset of these symptoms appears to be beat explained 
by a reflex mechaniani, whereby irritation conveyed along sensory nerves 
from the joint to the cord iuhibita in aome way the functional activity of 
the motor cells in the anterior horns, the progressive character and 
duration of the atrophy suggest orgHnio changes either central or peri- 
pheral. The preaence also of increased tendon reactions, sometimes of 
contractures, and the fact that very rarely a lateral sclerosis may start 
from an arthritic attack* indicate that we may have changes not only in 
the motor cells but aleo probably in the terminations of the pyramidal 

* OowsT^ " Dl—MM Dl Uu Ktnout BjiUm," VcL L, p. 33(li> 
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tract or in that network of nerve fibrillee by which they become con- 
nected with the ganglionic cells, changes possibly not detectable by the 
microscope, yet, in all probability, more than functional 

(2) That one of the plainest and commonest phenomena of acute, 
subacute, or chronic rheumatism is wasting of the interosseous muscles of 
the hand ; and that while some cases may be explained in the same way 
as other arthritic atrophies, viz.', reflexly from inflamed knuckles, 
there is sufficient evidence that in a laige number of cases the atrophy 
is due to an ulnar neuritis. Thus, in ulnar paralysis the index and 
middle fingers are less aflected than the two inner fingers, the outer two 
bumbricales being supplied by the median. Now this is usually, though 
not invariably, the case in the rheumatic hand (see Fig. page 340), 
where the little and ring fingers show over-extension of the first 
phalanges and flexion of the others. In rheumatism too there appears 
to be a special incidence on the adductor poUicis and the abductor 
indicis. Confirmatory evidence of neuritis is afforded by the frequency 
with which impaired cutaneous sensibility is met with in the ulnar nerve 
territory, along with thickening and tenderness over the trunk of the 
nerve itself. 

(3) That although the ulnar is by far the commonest nerve to be 
affected, there is substantial, proof that other nerves of the brachial 
plexus and that branches of the lumbar and sacral plexuses are also 
frequently attacked. 

(4) It is of great significance to note that these peripheral nerve 
symptoms may occur in a limb quite free from joint irritation^ as, e.g.^ 
during early convalescence from rheumatic fever. And if we thus often 
meet with paralysis, atrophy, or anaesthesia in the course of the ulnar 
nerve during an attack of rheumatism, or immediately after the pyrexia 
has subsided, in a limb whose joints are free, it appears to me that we 
have justifiable if not conclusive grounds for believing not only in a 
neuritis, but in one set up by the rheumatic poison. 

This view, supported by the clinical evidence I have adduced, has 
been recently confirmed by the careful post-mortem observations of Dr. 
Ck>rdinier, an American physician. His case was that of a man, aged 31, 
who had been subject for several years to repeated attacks of rheuma- 
tism. He had always been temperate, and denied syphilis. In 
November, 1888, he was seized with acute articular rheumatism ; both 
ankles were the seat of severe pain on pressure and movement, and were 
much swollen ; next came swelling of the left elbow and shoulder joints, 
attended by great pain on motion and pressure ; shortly afterwards he 
had severe pain in the cardiac region, and suffered from dyspnoea. 
When examined, four months later, he was much emaciated, suffered 
from orthopnoea, and oedema of the feet, and presented well-marked 
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physical signs of mitral stenosis, and later of aortic disease. There was 
distinct foot and wrist drop. " Decided tenderness of muscles and of 
nerve trunks in arms and forearms. Deltoids, biceps and extensors of 
forearms, as well as interossei and muscles of ball of thumb, were 
markedly wasted. The same tenderness of muscles and nerves existed 
in lower extremities, particularly in the vasti, muscles of calf, and 
peronei group, which are atrophic to a marked degree ; ansesthesia in 
spots on outer aspect of ankles; loss of muscular sense in toes, and 
slight in whole lower extremities ; retardation to conduction of pain well 
marked. Slight anesthesia in distribution of ulnar nerves ; no ataxic 
movements. Patellar tendon reflexes absent. Bladder and rectum normal" 
The atrophic muscles presented the reaction of degeneration to electricity. 
A few days later symptoms of pericarditis appeared, and he rapidly sank. 
At the autopsy the nerve sheaths of the ulnar, musculo-spiral, ante- 
rior crural, and sciatic nerves were swollen, and full of blood ; the yasti, 
deltoid, and calf muscles were pale and flabby. The heart was much 
enlarged, and covered with recent exudations and old adhesions ; the 
mitral orifice was narrowed, and the aortic orifice almost occluded with 
vegetations. The liver presented a nutmeg appearance. Numerous sections 
were made of the spinal cord and peripheral nerves. The cord was quite 
healthy. " Sections of the anterior crural and ulnar nerves showed not 
only an interstitial neuritis but marked parenchymatous degeneration of 
nerve fibres, such as marked swelling of medullary sheath, with an 
entire absence of axis cylinders, which were replaced by granular matter ; 
others with segmentation of myeline and beginning granular conditions 
of axis cylinders, being broken up or segmented, or entirely replaced by 
granular matter." 

(b) Peripheral Neuritis in Gout. 

Gouty subjects often suffer from numbness and '' tingling pains" in 
the finger tips, and these symptoms appear to be easily excited by small 
quantities of alcohol in persons who inherit a strong tendency to gout 
Thus, Dr. Ross knew a gentleman of gouty parentage who experienced 
numbness in the finger tips after taking a single glass of beer, and if he 
persisted in taking beer t6 dinner for a few days, his finger-nails became 
dry, and cracked longitudinally. This susceptibility to alcoholic drinks 
makes it difficult to decide how far symptoms, indicative of a peripheral 
neuritis occurring in a gouty subject, are to be attributed to the influence 
of alcohol or to that of gout The difficulty is illustrated by an inter- 
esting series of cases described by Dr. Buzzard, in which symptoms sug- 
gestive of slight neuritis were present, and appeared to depend on gout ; 
but as many of the patients partook pretty freely of alcohol, its influence 
could not be absolutely excluded. 
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The sjmptoms presented by Dr. Buzzard's cases were : Numbness 
and tingling in the fingers ; acute pains radiating along a limb, often 
especially severe in the thumb or in one finger; cutaneous hypersesthesia ; 
and Dr. Buzzard mentions one place in particular where exquisite pain 
was felt on pressure. " It lies just inside the inner and upper angle of 
the scapula, and the pain caused by the pressure there seems to travel 
down to the hand. Apparently there is neuritis of the posterior branch 
of a spinal nerve, the anterior branch of which enters into the formation 
of the brachial plexus." These sensory phenomena were soon followed 
by muscular weakness and atrophy, sometimes affecting the greater por- 
tion of a limb, but as a rule limited to certain parts, as the intrinsic 
muscles of the thumb, or some of the forearm musclea 

A patient, under the care of Drs. Ross and Mules, an old gentleman 
who was the subject of chronic gout in both feet, had almost lost the 
power of walking. All the muscles of the lower extremities were the 
subjects of fibrillary contractions, these being found more especially in 
the extremities of the thighs and legs. '.These muscles showed also mani- 
fest signs of wasting, and the patellar tendon reactions were lost. Under 
massage treatment the patient gained an inch in the circumference of 
the calves, and an inch and a half in that of the thighs, and the fibrillary 
contractions disappeared. The joints of the feet were anchylosed, but the 
patient regained in great degree his power of walking, although it 
remained awkward. 

Mr. Hutchinson has drawn attention to the occurrence of attacks of 

neuro-retinitis in gouty subjects ; in one of his cases the third cranial 

nerve was implicated ; in another case, the left facial nerve ; while 

another member of a gouty family suffered from neuritis of the brachial 

plexus. 

Gomillon has reported a case which suggests that considerable 

muscular atrophy may owe its origin to gout. It was that of 

a man aged 55, who, in the winter of 1880, suffered for a period 

of ten days from pains in both shoulders and both wrists, the 

joints being hot and swollen. During the winter of 1881 he had 

another attack, more painful and longer in duration than the \ 

first one. Again the wrists and shoulders were alone implicated. 

From this time the shoulders became feeble, the forearms wasted, 

and the fingers crooked. When seen by Cornillon, a few months later, 

there was marked atrophy of the deltoid, the extensors of the forearms, 

and the small muscles of the hands. The fingers presented the ^'main en 

grifife " attitude. Judging from the presence of gouty tophi in the right 

ear, Cornillon regarded the arthritic attacks as gouty in nature, and the 

muscular atrophy in the upper limbs as a sequela of a gouty joint 

affection. He does not express any opinion as to the cause of the 

23 
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muBGular atrophy, but it seems likely that the pathology of this case is 
that of other arthritic muscular atrophies, a subject already discussed. 
Hence the question whether the patient 8u£fered from rheumatism 
or gout is not of much interest or importance. 
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Cadet de Gassicoubt. "Chorde paralytique."— JRw. mens. d. mat. deVenf, — Paris, 
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(c) Neuritis in connection with the Puerperal State. 

The paralyses which occur in connection with pregnancy and the 
puerperal state are of many varieties. Leaving out of consideration those 
which depend on disease of the brain or spinal cord, the only ones that 
call for notice in the present work may be divided into two groups, viz., 

(1) Paralysis due to injury or disease of nerves within the pelvic cavity. 

(2) Paralysis due to a multiple neuritis initiated by some condition of 
the blood or tissues peculiar to the puerperal state. 

L — With regard to the first group, the common cause is oompreesion 
of a nerve trunk by the head of the child, and paralysis is especially 
liable to occur when deliveiy has been efiected by the forceps; in cases of 
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this kind the paralysis is usually unilateral. Another cause is pelvic 
inflammation and then the paralysis is often bilateral ; the inflammation 
may spread to the sheaths of the nerves or the nerve trunk may be com- 
pressed by an accumulation of pus or strangled by contracting lymph. 

Examples of Traumatic Faralt/sis, — (1) A woman came to my 
out-patient room with weakness of the right leg. She had had fifteen 
children, and stated that for three months before her last confine- 
ment she was unable to lift up her right leg properly, and that it 
dragged in walking. The labour was tedious and required the aid 
of forceps. She felt the forceps slip ofl* the child's head, and screamed 
with pain. Her right foot was drawn up, she could not move it, and the 
limb felt numb. She was unable to walk for two months after her 
confinement When examined a month later she could voluntarily flex 
the knee and hip, but was unable to move the foot The foot was 
dropped, and the muscles on the front of the leg were slightly wasted. 
Patches of partial ansesthesia were discovered ou the outer aspect of the 
leg. The knee-jerks were both increased, the right knee-jerk being 
more exaggerated than the left one ; there was no ankle clonus, and the 
right plantar reflex could not be obtained. Two years later, after under- 
going a regular course of massage, the limb had almost completely 
recovered, bat the flexors of the right foot were still weak, and the 
knee-jerks abnormally irritabla 

Vinay describes a case in which there was paralysis of the extensors 
of the foot, and of the tensor vaginae femoris, muscles supplied by the 
external popliteal and superior gluteal nerves respectively. He believes 
that these symptoms are to be explained by pressure of the child's head 
on the lumbo-sacral cord (from which the superior gluteal nerve is 
derived), and on the roots of the sacral nerves. 

Paralysis from Pelvic Inflammation, — Leyden has reported the case 
of a woman who had an attack of puerperal fever immediately after con- 
finement, and became paralysed in the lower extremities, after suflering 
from neuralgic pains in the territory supplied by the sciatic nerves. At 
the autopsy a phlegmonous infiltration of the cellular tissue of the pelvis 
was found, which had implicated the sheaths of both sciatic nerves. 

Lever, Bianchi, Imbert-Gourbeyre, and Adams have also described 
similar cases. 

II. Paralysis from Multiple Neuritis, — Moebius has recorded seven 
cases of "puerperal neuritis." He says that in this affection the nerves 
of the upper limbs, usually the terminal branches of the median or 
the ulnar nerve are principally involved. One of his patients was a mul- 
tipara, thirty years of age. Within a month after delivery — which had 
been entirely uneventful — she began to complain of pain in the hand, 
and the flexor tendons of the middle finger were stretched like a cord 
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across the palm and were very painful to toach. Both hands became 
affected in this way, and the patient could no longer use them; a fortnight 
later she had shooting and pricking sensations in the thighs and buttocks 
and began to get weak on her legs. The hands were the only parts 
that were obviously atrophied, and especially in the first interosseous 
spaces. There was no ansesthesia, and the tendon reactions were obtain- 
able in the upper extremity. The patient was able to get about, but 
was readily fatigued. There was also parsesthesia of the hands and feet. 
Some months later recovery was almost perfect, but the patient still 
complained of lancinating pains in the arms. The atrophy of the inter- 
ossei completely disappeared. 

Dr. Strain relates the case of a woman set. 32, who, on the second 
day after her sixth confinement, which was unattended by any difficulty, 
found that her left leg was powerless from the knee down. On the next 
day she complained of loss of power in both legs, accompanied by a 
" prinkling " sensation from her knees down to her toes. There was 
marked paralysis of the flexors of the feet. Plantar reflexes and ankle 
clonus could not be obtained, but the knee-jerk could be feebly got in 
both legs. Sensibility was normal except on the dorsum of the foot, 
where light impressions were not readily felt. Both legs were very 
oedematous. Micturition and defpecation were normal; there was no 
pyrexia ; milk had come and the lochial discharge was natural. 

At the end of the week the oedema had extended to the thighs. 
The knee-jerks were absent, and, with the exception of being able to flex 
the thigh, she was almost completely paraplegic. About this time 
she began to complain of a " prinkling " in her hands, which were found 
to be oedematous as far as the wrists, and decidedly weak. The cutaneous 
sensibility was diminished in both hands and feet. A little later 
a change in the tone of her voice was observed, and she became very 
anaemic. Her condition for some time remained stationary, but after a 
period of about three months the first symptoms of improvement 
appeared, which consisted in the gradual return of power in the extensors 
of the hand, together with disappearance of oedema and prinkling. Sub- 
sequently her improvement was slow but sure, '' and it was curious to 
to note how with retmn of power disappearance of dropsy and prinkling 
took place.'' The muscular atrophy was not greater than could be 
accounted for by so many months of disuse. *' At the end of a year she 
was practically well, but informed me that at certain times she still felt 
her feet sleepy, and that on these occasions there was always a puffiness 
about her feet and ankles." 

Dr. Strain is of opinion that the paralysis depended on a multiple 
peripheral neuritis, and after excluding alcohol, syphilis, beriberi, and 
other causes of this disease, he is inclined to regard the marked anaemia 
as an important etiological factor of the case. 
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A patient under the care of Dr. Whitfield suffered from severe 
vomiting during the whole of her pregnancy. A fortnight before con- 
finement she felt her legs cold and found that she was losing the use of 
them, and she had to be assisted up and down stairs. The labour was 
quite natural, and vomiting ceased on the following day. After the 
fourth day she complained of numbness in the legs, and in a few days of 
pains in them, of ''pins and needles" in the hands and a burning 
sensation in the palms, as well as of pains up the arms. She could move 
her legs slightly in bed, and her wrists did not drop till the twelfth 
day after confinement On the thirteenth day Dr. Dreschfeld saw her 
in consultation with Dr. Whitfield. At this time the legs were very 
weak and the reflexes absent Both feet were extended and the toes 
flexed, the hands were dropped, and power to extend the wrist and 
fingers was lost The patient had difficulty in mising herself in bed, 
and complained of a numb feeling round the lower part of her abdomen. 
Cutaneous sensibility varied in different parts, being increased in some 
places and diminished in others. Pain was caused by pressure on the 
main nerve trunks of the upper and lower extremities. The patient 
ultimately recovered, but very slowly. She had always been strictly 
temperate. 

Dr. Handford relates the following cases : — (1) A woman, aged 43. 
No evidence of drinking habits, but her husband keeps a public-house. 
Three weeks after her fourth confinement she lost power in the 
legs completely, and felt strange sensations like " pins and needles '* 
in the arms. This was soon followed by paralysis. The general 
character and course of the paralysis was typical of an alcoholic multiple 
neuritis. There was loss of muscular sense, diminished cutaneous 
sensibility, but greatly increased deep sensibility, general muscular 
weakness, loss of the knee-jerks, and the reaction of degeneration in the 
muscles of the arms and legs. She was able to walk a little in six 
months, and in twelve months was completely welL 

(2) The wife of a public-house keeper, immediately after her con- 
finement, was seized with complete paralysis of the extensors of the toes 
and the flexors of the ankles, and with weakness of most of the other 
muscles of the legs. There was a little oedematous swelling and con- 
siderable hypersesthesia, both superficial and deep. The muscles below 
the knees gave no response to a strong faradic current nor to galvanism. 
Some weeks later there was much muscular wasting, which extended as 
high as the right gluteal muscles. The patient could walk in six months, 
and eventually recovered. 

Dr. Handford considers that the multiple neuritis in these cases was 
probably of alcoholic origin, the onset being determined by child birth. 
He does not regard child bearing an efficient cause per se of multiple 
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neuritis, but suggests that the lowered condition of ''tissue health" during 
the puerperal period predisposes to neuritis ; and he asks, '' Is the influ- 
ence of child bearing one of the factors which renders alcoholic neuritis 
so much more common in women than in men, while drinking habits 
are more prevalent in the latter?"* 

LiysB. *' On lome dlBorden of the neryous tyBtem aasodaied with pregnanoy and 
parturition."—" Guy's Hospital Reports," Vol V., 1847, p. 16. 

lMBKBT-Gk)URBBTBi. "Des paralysies puerperales." — M^moires de VAcad. de Mid,, 
Tome XXV., 1861. 

BiANCHL Det paralysiei traumatiquea dea membraa inf^rieurs chez lea nouvellea 
acoouoh^."— Paris, 1867. 

Letdkt. ChariU'Annalen, 1862 ; und Klinik des JiiickenmarkskrankheUen, Bd. II., 
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LiFkvRB. ** Par. puerp^rale traum. des membres inf." — Paris, 1876. 
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Tome I., p. 28. 
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AnnaUs de Qynicoiogit, 1879, Tome XII. 
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Lancet, 1880, Vol II., p. 699. 

Ramskill. '* Paralysis following delivery, from pressure on sacral nerves.'* — 
Obitetrical Journal of Great Britain, 1880, Vol. VIIL, 678. 
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Ross (J.). " Diseases of the nervous system."— Vol. II., p. 1,020. 

MoEBius (P. J.). "Ueber neuritis puerperalis." — MUnehen med, Woek,, 1887, 
XXXIV., p. 153. 

VnvAT (C.) " Paralysie radiculaire du nerf sciatiaque par compression, h la suite de 
Taccouchement."— i2^. de med., 1887, VII., p. 596. 

Stradt (W. L.). ** Paralysis after deUvery."— a^oj^Fow Medical Journal, 1888, Vol. 
XXIX., p. 468. 

SCHUIJTZB. "Ueber die Entstehung der Enstbindungs-lahmungen." — Arckiv fUr 
Qyndkclogie, 1888, p. 410. 

Dbsnos, Joffbot, Pinard. " A case of muscular atrophy of the four limbs, of rapid 
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Polk (W. M.). ** Mania and multiple neuritis in pregnancy." — Medical Recorder (New 
York). 1890, Vol. XXXVIL, p. 626. 

MOBBius (P. J.). "Beitrag zur Lehre von der Neuritis puerper&Iis.*' — MUnch. med 
Woch., 1890, XXXVn., p. 526. 

TuiLAMT (A.). " De la ndvrite puerp^rale.*'— 2!^«m, Paris, 1891. 

Handfobd (H.). " The puerperium as a factor in the etiology of multiple neuritis 
and degeneration of nerve tissue." — BrUish Medical Journal, 1891, Vol. ILi 
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KoBSAKOW und SsRBSKL ** Ein Fall von polyneuritischer Psycho(ie mit Autopsie." — 
Arckiv far Ptyseh,, Band XXIIL, Heft 1, N.O. 1891, p. 471. Symptoms of 
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{d) On the Kneb-Jerks and Peripheral Neuritis in Diabetes. 

The fact that the knee-jerks are frequently absent in cases of diabetes 
mellitus was pointed out by Bouchard^ in 1884. The absence of knee- 
jerks is now a well known symptom in the disease, and there are many 
points of interest in connection with this peculiar reflex. From my 
notes of cases of diabetes seen at the Manchester Boyal Infirmary and 
met with elsewhere, I have selected fifty, and the following are a few 
statistics respecting the knee-jerks in these cases. 

Proportion of Caus having the Knee-jerks Absent, — In fifty cases the 
condition of the knee-jerks was as follows : — 

Knee-jerks absent in 25 cases = 50 per cent. 

One knee-jerk absent, one obtained feebly (Jen- 

drassik's method) in 3 „ = 6 „ 

Both knee-jerks just obtained, but very feeble 

(Jendrassik's method) in 3 „ = 6 „ 

Knee-jerks present in 19 „ =88 „ 



50 



If the knee-jerks were not obtained in the ordinary manner Jen- 
drassik's method or that described by Buzzard^* was e;mployed; 
otherwise the proportion of cases of absent knee-jerks would have 
been still higher, as in some cases the knee-jerks were not obtained 
in the ordinary manner, but were elicited by these methods. In 

* The patient is seated on a chair, with his feet well in contact with the floor, and the kneee 
bent at an angle just a little more than a right angle. He ia made to look upwards, to link his 
fingers together, and to pull tightly. The observer places one hand on the rectus femoris muscle 
and strikes the patella ligament with a percussion hammer or stethoscope. If the slightest 
knee-jerk be present, a contraction of the rectus muscle will be felt 
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the above table the proportion of cases of absent knee-jerks is 
higher than in statistics hitherto published. Thus Bouchard' found 
the knee-jerk absent in 28 per cent of his cases, and in a later series in 
36 '9 per cent ; Auerbach' in 3540 per cent ; Maschka^ in about 30*6 per 
cent; very feeble in 19*4 percent. Eichhorst^ found the knee-jerk absent 
in 9 out of 48 cases = 20*9 per cent. He points out the difference 
between private and hospital cases. In 36 private patients the knee- 
jerks were absent in 6 = 16*7 per cent ; in 7 hospital patients they weie 
absent in 3 = 42*9 per cent. Eichhorst states that his hospital cases 
were suffering from a more severe form of the disease than his private 
cases, and this may be the cause of the difference. It may be mentioned 
that nearly all the cases in my table were hospital patients, mostly 
suffering from a severe form of the disease with wasting, and very few 
were cases of the diabetes of stout old peopla This may be the reason 
why the percentage of cases, in which the knee-jerks were absent, is higher 
than in previous statistics. 

Variability of the Refiex, — A knee-jerk, which has disappeared in 
a patient suffering from diabetes, may return again and vary very 
much in the course of time. Thus in a case, J. L., aged 36, in 
September, 1890, the knee-jerks were absent^ urine daily quantity 210 
to 280 ozs., sp. gr. 1030, acid, no albumen, sugar = 27 to 30 gr. to 
the oz. ; November 25, knee-jerks present^ urine sp. gr. 1032, 26 gr. 
sugar to oz., trace of albumen, marked reaction with Fcj Cl« ; June 30, 
1891, knee-jerks absent; September 17, 1891, patient improved, right 
knee-jerk present but very feeble, left knee-jerk absent. 

In another case, J. D., aged 52 (urine 1030, 26gr. of sugar to oz., 
amount of urine 150 — 170 oz. daily), the knee-jerks were Sibsent 
(Jendrassik's method) May, 1892. June 29th, knee-jerks present; 
July 20th, knee-jerks well marked. 

Knee-jerks which are present when the patient first comes under 
observation, may, of course, be lost at a later period in the disease. But 
this is certainly not always the case, as the knee-jerks may be obtained 
after the disease has existed for a long time, and even up to the death 
of the patient I have found them present at the end of 2^ years, and, 
in another case, they were present, but feeble, at the end of 5 years : 
also in three cases that terminated fatally in diabetic -coma, the knee. 
jerks were present up to the very last 

Relation to Age. — The condition of the knee-jerks in diabetes is 
influenced by the age of the patient The following table shows clearly 
that the knee-jerks are lost in a greater proportion of cases under the age 
of thirty than in cases over thirty. 

In forty-two cases of diabetes : — 
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Between the Knee-jerks Knee-jerks 
ages of absent in present in 

10 and 20 years 4 1 \ /.Under the age of 25, knee-jerks^ 

20 and 25 years 4 1 /absent in 8 out of 10 cases =80 per cent 

25 and 30 years 4 2 

— — / /.Under the age of 30, knee-jerks^ 
12 4 1 absent in 12 out of 16 cases = 75 per cent. 

30 and 40 years 4 5 

40 and 50 years 2 5 

50 and 60 years 5 2 

60 and 70 years 1 2 / /.Over the age of 30, knee-jerks 

— — J absent in 12 out of 26 cases=46'15 per 
12 14 I cent 

It is well known, that in young persons, diabetes is of a much more 
severe type than in middle or advanced life, and this may be the reason 
why the knee-jerks are absent in a greater proportion of cases under the 
age of 30. 

The absence of knee-jerks does not appear to bear any definite rela- 
tion to the duration of the disease. 

In two cases they were absent when the patients were examined five 
weeks after the first onset of diabetic symptoms, whilst in another case 
(with wasting) the knee-jerks were present three years after the first 
onset of symptoms. In 32 cases examined during the first twelve months 
after symptoms of diabetes were noticed by the patient, the knee- 
jerks were absent in 17 cases = 53*1 per cent. In 11 cases examined 
after the first twelve months, the knee-jerks were absent in 7 = 63*6 
per cent 

Relation to General Nutrition, — As most of the cases examined 
were severe forms of the disease, with wasting, they did not 
form a very suitable series for comparison of the condition of 
the reflexes in stout and wasted patients. Only a few were 
cases of the milder forms of the disease occurring in well-nourished 
elderly people. Still the knee-jerks appear to be more frequently 
absent in markedly wasted patients than in those who are fairly 
well nourished. In 15 patients markedly wasted the knee-jerks were 
absent in 10 = 66*6 per cent, very feeble in 2, present in 3. In 7 patients 
wasted, but to a less extent, the knee-jerks were absent in 2, very feeble 
in 2, present in 3. In 8 cases in which the general condition was good 
the knee-jerks were present in 6 ; in 2 cases one knee-jerk was absent 
and one present, but very feeble. Hence, in 15 cases markedly wasted, 
they were absent in 66 per cent, whilst in 8 patients, whose general con- 
dition was good, in no case were both knee-jerks absent. 

Relation to the Ferchloride of Iron Reaction in the Urine (Gerhard t's 
reaction). — The absence of knee-jerks did not appear to bear any relation 
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to the brownish-red colouration, so frequently obtained in diabetic urine 
by the addition of perchloride of iron (so-called reaction for diacetic acid). 
Thus in 20 patients whose knee-jerks were absent, the reaction with 
perchloride of iron was present in 11, very slight in 1, absent in 8. In 
15 patients whose knee-jerks were present, the perchloride of iron reac- 
tion was obtained in 7, very slight in 3, absent in 5. 

Belation to Pathological Conditions. — The loss of the tendon reflex 
cannot be regarded as evidence of the nervous origin of the disease in 
any particular case, but must be looked upon simply as a complication. 
In a case of diabetes presenting symptoms of gross lesion of the nervous 
system, the knee-jerks were present* 

In another case of mild diabetes, in which a tumour of the pituitary 
body was found post mortem, the knee-jerks were present On the other 
hand, they were absent in a case following a blow on the head, and in 
cases having a previous history of great mental worry. The knee-jerks 
were absent in three cases in which the autopsy revealed marked disease 
of the pancreas. 

Rdation to the Condition of the Urine. — The cases examined did not 
show any definite relation between the loss of knee-jerks and the quantity 
and specific gravity of the urine, or the amount of sugar present. In 
the few mild cases the knee-jerks were present, but in the other more 
severe forms of the disease (the majority of the cases) there was no 
relation between the knee-jerks and the condition of the urina 

Rosenstein' is of opinion that the loss of knee-jerks stands in no 
relation to the amount of sugar in the urine, nor to the presence of 
acetone or the perchloride of iron reaction. He found the knee-jerks 
absent in two mild cases in which the sugar in the urine was only 0*7 
per cent and 0*5 per cent respectively. He also believes that the loss of 
the knee-jerk has no relation to the general nutrition or to bodily 
weakness. Subcutaneous injection of strychnia did not cause the knee- 
jerks to return. 

Belation of the Absent Knee-jerks to Symptoms of Neuritis. — In twelve 
cases that had lost the knee-jerks, there were in eight more or less pain, 
tenderness, numbness, and cramps in the legs — symptoms which are 
characteristic in the early stages of alcoholic peripheral neuritis. In four 
cases such symptoms were entirely absent. There were also marked parsr 
lytic symptoms in two of the eight cases above mentioned. Often patients 
whose knee-jerks were present, only one suffered from the above symp- 
toms. In this case there was slight numbness, tingling, and tenderness 
in the legs. Hence pain, tenderness, numbness, tingling, etc. (which 
may be considered early ueuritic symptoms) were present more frequently 

*•■ See Lancet, July 9th, 1892. 
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in patients whose knee-jerks were absent, than in those whose 
knee-jerks were present. Still in many cases the knee-jerks are 
absent, and yet the patient does not suffer from any of the above- 
mentioned symptoms of early neuritis. 

When the patient suffers from symptoms such as pains, numbness, 
tingling, cramps, tenderness, etc., in the legs, the loss of knee-jerks may 
be attributed, and probably rightly, to peripheral neuritis. But the 
cause of the absence of knee-jerks is not so evident in cases where the 
above-mentioned symptoms are absent Are the absent knee-jerks in 
these cases to be considered as the first sign of a commencing neuritis, 
or is there some other cause ? 

Buzzard,' in 1886, attributed the loss of knee-jerk, in some cases to 
peripheral neuritis, but states that he does not know whether this is 
always the cause. Charcot believes that peripheral neuritis is probably 
the explanation of this sign. 

As regards the pathological evidence, it may be mentioned that the 
spinal cord has been examined microscopically (in cases in which the 
knee-jerks were absent during life) by Kosenstein,' Nividre, Levis, 
Nonne, and others. In all cases it was normal In Nonne's case^ not 
only the spinal cord but also the peripheral nerves (anterior crural) were 
normal. Some time ago I examined the peripheral nerves in a case of 
severe diabetes with wasting. The knee-jerks were absent, but there were 
no other signs of peripheral neuritis during life. The anterior tibial 
nerves and their branches were normal on microscopical examination. 
The branches of the anterior crural nerve were unfortunately not 
examined. 

Eichhorst' has recently reported two cases of diabetes with absent 
knee-jerks, in which he found parenchymatous neuritis of the anterior crural 
nerves. In patients whose knee-jerks are absent, but who have no other 
motor or sensory symptoms, he attributes the loss of the reflex, in some 
cases, to peripheral neuritis; in other cases, as in that reported by 
Nonne, where the peripheral nerves were normal, to a functional dis- 
turbance, probably of toxic origin. He thinks it is probable that this 
functional disturbance precedes peripheral neuritis. In those cases in 
which the knee-jerks are lost, but within a short time return, and vary 
with the severity of the patient's symptoms, he believes the cause of the 
disappearance of the reflex to be a functional disturbance. When the 
loss of knee-jerks is due to neuritis, then a much longer time will elapse 
before they return (if such an event should ever occur). 

The positive pathological evidence gives an explanation of the loss 
of knee-jerks in some cases. Still, in other cases, the clinical facts, that 

* Quoted by Eichhont* 
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the condition of the knee-jerk varies so considerably — ^at one time absenti 
then soon afterwards present, and perhaps again lost at a later date-» 
and that no other symptoms of neuritis may be present, support the view 
of a toxic functional cause (probably a condition preceding neuritis) in 
these cases. 

Prognosis. — Whilst some writers do not attach any prognostic valne 
to the loss of knee-jerks, others consider that the prognosis is distinctly 
more unfavourable in cases in which the knee-jerks are absents 
Bouchard, Nivlere, Marie, and Guinon^ hold the latter view, and give 
statistics in favour thereof. As above mentioned, the knee-jerks in some 
cases persist to the last ; also, they are sometimes absent in mild cases. 
The following figures, however, are in favour of the view that the 
prognosis is generally more unfavourable when the knee-jerks are absent 
Thus, from my notes of cases of diabetes in Manchester I find that : — 
Of 25 patients whose knee-jerks were absent on admission into hospital, 
7 died whilst under treatment in the hospital (ie., within 6 weeks of 
admission) = 28 per cent ; of 18 patients whose knee-jerks were present 
on admission, only 1 died whilst under treatment in the hospital = 5*6 
per cent. 

I have ascertained the after-history of 20 diabetic cases in 
Manchester, and the following table shows the duration of life in 10 
patients whose knee-jerks were absent, and in 10 patients whose knee- 
jerks were present, on first coming under observation : — 

DUBATION OF LiFl FROM DaTI ON WHICH THB COKDTnOV OF THE 

KVEB-JBBKS WAS FiBST AbOBBTAINED. 

When patient first came under obserratioii 

Knee-jerks absent Knee-jerks present 

In 10 cases. in 10 ( 

Died within 2 weeks 4 1 

„ between 2 weeks and 6 months 2 8 

„ „ 6 months and 12 months . ... 2 1 

.*. died within 12 months 8 5 



Died between 1 and 2 years 1 3 

Alive 2 yean afterwards 1 2 



.'. suryived over 12 months 



Hence, of the patients whose knee-jerks were present when first 
examined, 50 per cent lived over 12 months, whilst only 20 per cent of 
those whose knee-jerks were absent lived over this period ; ie., 50 per 
cent of the former, but 80 per cent of the latter cases, died within 13 
months. 
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I have ascertained the duration of life from the first onset of diabetic 
symptoms to the time of death or up to the present date, in 10 patients 
whose knee-jerks were absent when first examined. I find that the total 
duration of the disease was under 2 years in 9 of these cases [under 6 
months in 2 ; 6 to 12 months in 3 ; 12 to 24 months in 4.] One patient 
was alive at the end of 2 years. 

The duration of disease (from first onset of diabetic symptoms to 
the time of death or to the present date) in 10 patients whose knee-jerks 
were present when first examined, was under 2 years in 5 cases [under 
6 months in 1 ; 6 to 12 months, 2 cases ; 12 to 24 months, 2 cases]. In 
5 cases the duration was over 2 years ; (in one case 2 to 3 years ; in 
2 cases 4 years ; and in 2 cases the patients were alive and improved 
somewhat in the third year of the disease). 

Hence, of the 10 patients whose knee-jerks were absent when firs^ 
examined, the total duration of the disease was over 2 years in 1 only = 
10 per cent ; whilst of 10 patients whose knee-jerks were present, the 
total duration exceeded 2 years in 5 cases = 50 per cent. 

Many thiugs influence the course of the disease in diabetes, 
and it is somewhat difficult to come to a definite conclusion as to the 
prognostic value of a single symptom. Still the above statistics point 
to the absence of knee-jerks as a sign rendering the prognosis decidedly 
more unfavourable. 

Peripheral Neuritin in Diahetea. — Whilst some of the nervous affections 
occurring in diabetes are to be attributed directly to the diabetic 
condition, others, such as hemiplegia from cerebral haemorrhage or 
softening, are accidental complications, or are not directly dependent on 
the disease. The occasional occurrence of various degrees of paralysis 
and the frequency of neuralgic pain in the limbs have been mentioned 
by many of the older medical writers, but it is only within recent years 
that any of these symptoms have been attributed to peripheral neuritis. 

Some of the nervous symptoms met with in diabetic patients strongly 
resemble those of alcoholic and other forms of peripheral neuritis. 

V. Ziemssen' was the first, in 1885, to attribute the neuralgia so often 
observed in diabetes to peripheral neuritis. Soon afterwards v. Hoesslin, 
and at a later date, Eichhorst supported this view. Pryce^^ has reported 
a case of diabetes with ataxic symptoms, in which the peripheral nerves 
showed evidences of neuritis. Leyden," Althaus,^ Charcot,^^ Buzzard,^* 
Auch^,*' Burns, ^' have reported cases of peripheral neuritis in diabetes, 
or, to be more exact, cases presenting symptoms similar to those of 
neuritis from alcohol or other causes. 

The proportion of cases of diabetes that suffer from marked symptoms 
of peripheral neuritis is very small. But cases presenting slight symp- 
toms are common. 
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The following are brief notes of two cases presenting slight symptoms 
of peripheral neuritis, such as are frequently met with : — 

(1) T. R., aged 26. Urine 1040; no albumen; loaded with sugar. 
When patient first came under my care, the knee-jerks were present ; 
there were frequent cramps in the legs. Ten months later patient com- 
plained that he had to drag his legs in walking. There was slight 
tenderness of the calf muscles and frequent cramps ; he complained of 
great pain, of a gnawing character, in the calf muscles, and in the front 
of the thighs ; also he had pain over the tibise. Left knee-jerk absent ; 
right, very feeble (Jendrassik's method). At a later date he also complained 
of tingling and. numbness in the legs. No real paralysis , no ansesthesia. 

(2) J. R, aged 47. When the patient first came under my care the 
knee-jerks were absent, but there were no other signs of neuriti& Urine 
1032, pale, acid, no albumen, contained a large amount of sugar. At a later 
date both legs became numb ; there was also tingling and pain in the legs, 
and the calf muscles were tender. The legs became so Under that patient 
** could not hear one leg on the top of the other in bed." Patient could feel 
and localise touch with a pin's head, and could distinguish between the 
point and the head of a pia Movements of legs weak, but no real 
paralysis. 

In both of these cases the symptoms resemble those met with in the 
early stages of alcoholic peripheral neuritis. In neither case was there a 
history of alcohol, nor anything to which the symptoms could be attri- 
buted except diabetes. 

When House Physician to Dr. Buzzard at the National Hospital for 
the Paralysed and Epileptic, Queen Square, London, I had the oppor- 
tunity of observing a well-marked case of diabetic neuritis. Dr. Buzzard 
has since recorded the case in the British Medical Journal, and as 
it is one of the most marked on record, I add a brief abstract, taken 
from the report there published : — 

J. K., set. 55. Ten months before the patient came imder Dr. Buzzard's 
observation, he began to suffer from severe pain and tenderness on the 
front of the right thigh, which soon extended down to the foot. A month 
later the left leg was affected in the same way. Both legs became weak, 
and at the end of three months he was unable to walk. He then 
began to suffer from *' pins and needles " in the soles of the feet, and at a 
later date had numbness and tingling in the tips of the fingers. No 
affection of bladder. Soon after the onset of illness, thirst, diuresis, and 
wasting became prominent symptoms. 

During the time the patient was under treatment the chief symptoms 
were : — Loss of power in the legs ; inability to dorsiflex the feet ; 
dropped toes of left foot ; wasting of muscles ; reaction of degeneration 
in anterior tibial muscles; absence of knee-jerks and plantar reflexes; 
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continuous pains in the legs and feet ; tenderness of the legs and soles of 
the feet ; numbness and tingling in the legs and diminished cutaneous 
sensibility ; pains in the fingers, and diminution of tactile sensation in 
the hands. The bladder was not affected. On the outer side of the 
right foot, just below the malleolus, was a deep ulcer, surrounded by an 
area of congestion, and there was also a cicatrix of an old ulcer just 
below the metatarso-phalangeal joint of great toe. 

Urine : 57 to 84 ounces daily ; sp. gr. 1042 to 1045. Sugar, 25 — 35 
grains per ounce, according to diet By rigid diet the sugar was 
reduced to 16 grains to the ounce; the ulcers healed, and patient 
improYcd. 

Through the kindness of Mr. Milner, Surgeon to the Salford Union 
Hospital, I have recently had the opportunity of observing a diabetic 
patient under his care, who presented marked paresis of the arms. 
The following are my notes of the case : — 

J. D., aged 52. — Parens and wasting of right deltoid, pectorals, 
biceps and triceps muscles. — On left side the same muscles affected, but 
to a less extent. Previous health good until nine months ago, when be 
suffered from a severe cold. Whilst recovering he began to be troubled 
with great thirst No family history of diabetes. No history of injury 
or alcoholism. Six months ago the left arm became weak. At that time 
no weakness of right arm had been noticed. Three months later 
the patient regained power in the left arm, but at this time the right 
arm became weak, and has continued weaker than the left up to the 
present time. 

May 30th, 1892. — Patient is much wasted. Urine 1040, no 
albumen, contains a large amount of sugar, 20 — 26 gr. to the oz., 
quantity of urine 140 — 170 oz. daily. Arteries atheromatous, radials 
calcareous. No affection of heart or lungs can be detected. The 
patient cannot raise the hands to the mouth, but can flex at the elbows 
and perform movements of fingers. Abduction and other movements at 
shoulders very feebla Slight foot drop. Patient can dorsiflex feet, 
though feebly. Knee-jerks both absent Patient complains of numbness 
of the legs, and frequent cramp in the calves of the legs at night 

June 29. — Patient is able to walk, but drags his legs and walks with 
his feet widely apart. No ataxia. Slight dropping of the foot. When 
in bed he can raise his legs in the extended position from the bed quite 
well. The thigh muscles are in a fairly good state of nutrition. Slight 
oedema of the feet. Both knee-jerks are now present, but are very feeble. 
Frequent cramps in the calf muscles at night No other sensory 
symptoms in the legs. Wasting of biceps, triceps, deltoid, pec- 
torals, and scapular muscles of each side, especially the right. The 
forearms and hands are only very slightly wasted, and present a well 
24 
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marked contrast to the shoulder and upper arm muscles. The posterior 
borders and lower angles of the scapuke project, especially the left This 
projection is more marked when the arms are raised. When the patient 
shrugs his shoulders the upper part of each trapezius is felt to contract. 
Patient has difficulty in placing right hand on left shoulder, but can 
place left hand on right shoulder fairly well. The clavicular part of the 
right pectoral is markedly wasted, and gives rise to a deep depression 
below the clavicle. When the hands are clasped together firmly between 
the knees, the left pectoral muscles become much more prominent than 
the right Patient is only able to abduct at the shoulder to a slight 
extent ; he cannot raise the arms into a horizontal position — ^not more 
than to an angle of 45" (with the trunk). Flexion at the shoulder 
is much feebler on the right side than the left; the arm cannot 
be brought into horizontal position ; it can only be raised to about an 
angle of 45''. The left arm can be flexed at the shoulder into the 
horizontal position. When the arms are raised and flexed in front of the 
chest there is pronation of the forearms and some flexion at the elbows. 
Patient can extend the shoulders fairly well on both sides, and he is 
able to place each hand on the sacruuL Extension of both elbows feeble ; 
flexion at the right elbow very feeble ; flexion at the left elbow somewhat 
feeble, but much better than on the right side, and much better than 
extension at the same joint Patient has great difficulty in raising the 
right hand to his mouth. He is obliged to feed himself with the left 
hand. He cannot raise a pot of water to his mouth with the right hand, 
but is able to do so with the left (Patient was a right-handed man). 
He complains of a cold feeling in the fingers and hands, also of numbness 
and tingling in the fingers. He complains of having no feeling in the 
fingers (right hand especially). He has often to place them in warm water 
to " get the feeling back." The fingers are swollen, especially the terminal 
phalanges, which are bulbous, but the skin is pale. Patient is able 
to feel slight tactile sensations and to distinguish between the head and 
point of a pin on each arm and hand. 

July 20. — Knee-jerks now normal, no ankle clonus, right plantar 
reflex present, left absent Abdominal epigastric and cremasteric reflexes 
normal. Patient is able to feel and localise touch with a pin's head, and to 
distinguish between the head and point of a pin quite well all over the arms 
and legs. Flexion at the right elbow exceedingly feeble, and only the 
slightest prominence of the belly of the supinator longus can be felt when 
the elbow is flexed, the forearm being midway between pronation and 
supination. The left supinator longus is felt readily when same move- 
ment performed. Right biceps and supinator longus greatly wasted. 

From the absence of any cerebral symptoms and the absence of 
symptoms pointing definitely to lesion of the cord, the previous marked 
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affection of the left arm followed by partial recovery, the presence of 
numbness, etc., in the fingers, it appears probable that the case was one 
of slight peripheral neuritis, in which the motor symptoms were most 
prominent Or if not the result of an actual neuritis, the symptoms 
may have been due to a functional affection of the peripheral nerves, 
caused by some toxic products — a condition preceding neuritis. 

Las^ue and Charcot* have described a number of cases of mono- 
plegia and paralysis of single groups of muscles in diabetes. Lecorche 
points out the rarity of these cases, and states that they do not appear 
to be connected with any profound lesion of the nervous system : that 
they are characterised by the paralysis being incomplete, localised, and 
transitory, and generally sensory symptoms, hyperaesthesia, or anaes- 
thesia, are present It seems probable that these cases are due to an 
affection of the peripheral nerves. 

In the case J. D., above recorded, the swollen condition of 
the ends of the fingers with coldness, numbness, and tingling was 
noted. 

In another case (under the care of Dr. Leech) this condition was 
more marked. 

J. L., aged 36, admitted into the Manchester Royal Infirmary, Sept, 
1890. Marked diabetes with wasting; knee-jerks absent After the 
patient had been in the Infirmary for several months, and about eleven 
months from onset of diabetic symptoms, the palms of the hands and 
tips of the fingers became red and flushed. The ends of the fingers and 
thumbs of both hands became very much swollen and bulbous. The 
terminal phalanges only were affected, and especially the palmar surface. 
The terminal phalanges were flushed and of a bright red colour, especiaUy 
on the dorsal surface. The redness extended as far as the last phalangeal 
joint It was most marked on the dorsal surface, and disappeared on 
pressure. The patient complained of a burning sensation in the ends of 
the fingers, especially after washing his hands. He also had a throbbing 
aching sensation in his fingera At a later date the toes became slightly 
affected in a similar way. 

In the absence of microscopical examination of the nerves of the 
affected part, of course the pathology cannot be definitely settled. Still 
it seems probable that in both cases the condition was a vasomotor affec- 
tion, due to peripheral neuritis. 

Remme of Symptoms in Diabetic Neuritis, — On an analysis of 16 cases 
recorded by various authors during the last four years, the following 
description of symptoms is based. Slight symptoms of neuritis, such as 
pain in the lege, crampp, numbness, tingling, tenderness, and absence of 

* Quoted by Lecorche'^ and Bernard and F^r^.'^ 
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knee-jerks are not infrequent. Cases of diabetes presenting marked 
paresis or paralysis appear to be comparatiyely rare. The onset of 
symptoms is gradual or sub-acute. 

Motor Symptoms. — Paresis or paralysis, when present, moat frequently 
affects the legs — neuritic paraplegia (Buzzard) or diabetic paraplegia. 
In some oases (Buzzard^^ and Charcot^') the anterior tibial muscles 
are chiefly affected. There is dropping of the toes and feet, and 
the patient is unable to dorsiflex the feet. In other cases (as in three 
recorded by Burns) the paralysis affects chiefly the muscles on the front 
of the thighs, supplied by the anterior crural and obturator nerves, 
and the symptoms are sometimes much more marked on one side than 
the other. In a case recorded by Auch6 these muscles were affected on 
one side only, and the patient was unable to go upstairs. In 
some cases (Leyden,^^ Salomonsen") the motor symptoms are de- 
scribed simply as weakness in the legs. The arms may be affected 
without the presence of any paralysis in the legs. One arm only may 
be paralysed, or one arm may be affected at first, but at a later date 
both may be affected (Buzzard). ^^ In other cases the muscles of the 
shoulder and upper arm may be affected on one or both sides ; or 
the paralysis may be localised to a group of muscles, as the muscles 
supplied by the ulnar nerve (Ziemssen), or to a single muscle, as the 
deltoid (Althaus)." 

The affected muscles are generally wasted. In one case (Charcot) 
they are said not to have been wasted. The knee-jerks are absent when 
the legs are affected. Diminished excitability to electricity, and partial 
or complete reaction of degeneration have been often observed in the 
affected muscles. 

The sensory symptoms are often more marked than the motor, and 
may be present when the motor symptoms are very slight or absent. 
When motor symptoms are present, the sensory are generally localised 
in the same region; in the legs below the knees, where the anterior 
tibials are chiefly affected ; in the front of the thighs where the muscles 
of this region are chiefly affected (as in Burns' cases) ; in the arm 
(Buzzard), or in the region of the ulnar nerve (Ziemssen), or circumflex 
nerve (Althaus). The hands and feet are often affected. In some oases 
in which the legs are chiefly affected, sensory symptoms are also present 
in the hands, and the grasp is weak. 

The sensory symptoms are : Pain, neuralgic in character, often 
described as intense, violent, shooting or tearing ; hypersesthesia, tender- 
ness and pain on pressure ; tingling, numbness ; sometimes a sensation of 
coldness in the hands and feet. Diminished tactile s^isation is rare, 
but even ansesthesia may occur ( Buzzard V^ cases) ; also diminished 
sensation to pain is recorded. Neuralgia often occurs in diabetes 
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without motor symptomsi and is characterised, according to Berger, by 
its spontaneous origin, frequent localisation in the branches of the sciatic 
nerve, sural and plantar nerves, by the violence and long duration of 
the attacks, by the occurrence of vaso-motor disturbances in the district 
of the affected nerves, and by its resistance to ordinary treatment for 
neuralgia, but by its improvement under anti-diabetic treatment The 
cause of neuralgia, at least in a certain number of cases, is probably 
neuritis. In some cases the nerves affected have been noted to be tender 
to pressure. 

The condition of bladder and rectum has frequently not been stated, 
and therefore probably it was normal. In other cases it was stated 
to be normal. In one case (Charcot) there was slight incontinence of 
urine. 

Ulcers on the feet,^^ shining and glossy skin, ecchymoses, shedding of 
the nails, and oedema have been recorded. Herpes zoster has also been 
recorded." Ataxia has been occasionally noted. 

Leyden recognises three forms of peripheral neuritis in diabetes : — 

(1) The hyperassthetic or neuralgic variety, in which there is more or 
less severe pain. This variety may occur in the form of neuralgia 
(trigeminal neuralgia, sciatica, etc.) or as a multiple neuritis in the feet 
legs, and hands. Usually there is weakness of the affected parts. Pain 
stands out as the prominent symptom. 

(2) The motor or jtaralytic form. In this form there is more or less 
marked paralysis of muscles of the legs or of other muscular groups. 
The knee-jerks are lost Electrical changes are sometimes found. Often 
in this form there are neuritio pains. 

(3) The ataxic form, so-called pseudo-tabes. In this variety, besides 
ataxia, there are sensory symptoms, numbness, formications in the feet. 
The muscular power for coarse movements is maintained, or not essen- 
tially diminished. The tendon reflexes are lost. The pupils react to 
light and accommodation, and in this respect, therefore, the cases differ 
from many cases of true locomotor ataxia. Some neurologists, however, 
doubt the occurrence of real ataxia in diabetes. 

As Charcot poipts out, however, occasionally, though very rarely^ 
a patient may present symptoms of true tabes dorsalis with diabetes. He 
recognises two groups of possible cases. (1) In cases of tabes dorsalis, 
symptoms of diabetes may occur, the latter being a complication, and 
due to the extension of the lesion to floor of the fourth ventricle. In 
these cases gastric and laryngeal crises are often observed. Marie and 
Guinon examined the urine in 50 cases of tabes without finding glycosuria 
in a single case. Gillas found glycosuria three times only in 100 cases 
of tabes. (2) There is the possibility of the occurrence of tabes and 
diabetes in the same patient as a coincidence. 



374 

Pathological Evidence, — In most of the cases of peripheral neuritis 
recorded, the diagnosis rests on clinical evidence— the similarity of the 
symptoms to those of neuritis produced by other causes ; the absence of 
any symptoms definitely referable to the spinal cord or brain, and the 
absence of any of the other recognised causes of neuritis, such as alcohol, 
lead, diphtheria, etc. 

In a few cases the diagnosis has been confirmed by post-mortem 
examination — in 1 case reported by Pryce, in 2 cases reported by Eich- 
horst, and in 3 reported by Auchd In all these cases microscopical 
examination revealed the existence of parenchymatous neuritis in the 
nerves of the affected parts. 

In one of Auch^'s cases there was paresis of the legs, muscular cramps, 
and gangrene of the right foot In another case itching, tingling, and 
pricking pains in the feet, legs, and hands. Knee-jerks absent. In a 
third case violent cramps in the calves at night, slight diminished 
sensation to a pin prick on the dorsal surface of the forearms, sub- 
unguinal hsemorrhages, shedding of the nails. 

In one of Eichhorst's cases the knee-jerks were absent, but there was 
no paralysis and no disturbance of the sensation. In the second case the 
knee-jerks were absent; the patient was able to move the arms and 
legs, but there was marked muscular weakness of the limbs. 
Examination of the anterior crural nerves in both cases revealed 
parenchymatous neuritis. 

In Pryce's case there were perforating ulcers of both feet : diminished 
cutaneous sensibility of both feet and also of the lower thirds of both 
legs. The knee-jerks were absent. It is also stated that the patient 
had ataxic sypnptoms. The examination of the peripheral nerves (by 
Mr. Bowlby) revealed parenchymatous neuritis, but the ganglion celb of 
the lumbar region of the cord were atrophied also. 

In most of the cases recorded the neuritis has occurred in patients 
over the age of 60 (in 12 of 16 cases). 

All writers on the subject agree that the neuritis does not bear any 
relation to the amount of sugar in the urine. In many of the oases 
recorded the amount of sugar has been small : in a case reported 
by Bums not quite 1 per cent, and in another case between 1 and 2 per 
cent. Further, the symptoms continue if by strict diet the sugar can be 
made to disappear from the urine. 

The above facts seem to indicate that the neuritis is not due directly to 
the presence of an excess of sugar in the blood. Auch^ has made 
experiments on the lower animals, and exposed the sciatic nerve to the 
action of different fluids containing sugar. His experiments show that 
sugar has only a slight action on the nerves, similar to that produced by 
water, and the changes in the nerves are probably due to some other 



375 

cause — the poverty of the tissue in water, the general disturbance of 
nutrition, acetone, or some unknown chemical substance in the blood. 
Qowers believes that the neuritis is due to some toxic substance com- 
parable to acetone, but not acetone, and thinks the fact, that the 
reduction of the amount of sugar formed has but little influence on the 
condition, suggests that the poison is not a product of the decomposition 
of sugar, but a material formed in place of sugar by some modifi- 
cation of the chemical processes that lead to the increased sugar 
production. 

^ BoucHABD. " Sur la perte dei reflexes tendineux dam le diab^te sucrd.** — Progri» 
mid., 1884, No. 41. 

* Mabie et Guinon. " Sur la perte du reflexe rotulien dans diab^te suord.** — Revut 

MidteaU, 1886, p. 640. 

* AxTBRBACH. " Ueber das Verhaltniss des Diabetes mellitus zu Affectionen des Nerven 

Systems."— /)«!<«€*<• Arckivf, Hin. Med,, 1887, Bd. XLI., p. 484. 

* Masohka. " Ein Beitrag zur Symptomatologie des Diabetes mellitus."— Wien. med* 

Prt$9€, 1885, No. 3. 

* ElCHHOBST. *' Beitrage zur Pathologie der Nerven und Muskeln. Neuritis diabetica 

und ihre Beziehongen zum fehlenden Patellar sehnenreflex.*' — Virchow'i Arckiv, 
Bd. CXXVIL, p. 1. 

* RossvsTEiv. '^ Ueber das Verhalten des Kniephanomens beim Diabetes mellitus." — 

Berlin, Uin. WocheMchr., 1885, No. 8, p. 113. 

^ BuzzABD. Lancet, January 28, 1888. 

* V. Zbimbsbn. Bayeritehe dndichea IntdligtnMaJtt. — {MUnchener med. Wochemehrift) 

1885, No. 44. 

* V. HoasuN. MUnchener med, Wochemehrift, 1886. 
*• Prtcb. Lancet, July 2, 1887. 

^ ^ Lbtdbn. ** Die Entzundung der peripheren nerven.'* — 1888. 

»* Althaus. Lancet, 1890. Vol. I., p. 455. 

^* Chabcx>t. "Sur un cas de parapl^gie diab^tique." — Arch, de neurdogie^ 1890, 
Vol. XIX., p. 305. 

^* BuzzABD. British Medical Journal, June 21, 1890. 

^* AucH^. *' Des alterations des nerfs peripheriques chez les diab^tiques." — Archives 
de M6d. experimentale et d^anatamie pathologique. No. 5, 1890. 

^ ^ BUBNS. " Ueber neuritische Liihmungen beim Diabetes mellitus.'' — Berliner Jdin. 
Woch,, No. 28, 1890. 

** liBCOBCHi. *' Troubles nerveux dans le diab^te chez les femmes." — Arch, de 
Neuroloffie, Vol X., p. 895, 1885 ; and VoL XL, 1886. 

*^ Bbbnabd and F£b£. "Des troubles nerveux chez les diab^tiques." — Arch, de 
Neurologic, Vol. IV. 

*' Salomovsbn. Quoted in the Annual of the Universal Medical Sciences, Sajous, 
Philad., 1892. 

t • Vbboilt. ** Diabetic ZotUL.'*—Le Progris M€dical, September 26, 1891. 
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III. — The Dtsorasio Fobm of Peripheral Multiple Neuritis : 
Chlorosis, Marasmus, Cancerous and Other Forms of Cachexia, 
Vascular Degeneration. 

The slighter phenomena of peripheral neuritis are not infrequently 
met with in chlorosis, ansemia, especially the pernicious form, senile 
marasmus, and the cachexia of cancer. The patient suffers from numb- 
ness and tingling pains in the hands and feet, shooting pains in the lower 
extremities, and great muscular weakness. The electrical excitability 
of the muscles is often diminished, but the tendon reactions and the 
reflexes are generally maintained. 

Cases of atrophic paralysis have been described in connection 
with ancemiaf and their favourable issue suggested a peripheral 
rather than a central lesion. Thus an interesting case is reported 
by Lupine of a girl, set 20, who had suffered from severe anaemia 
for one year. On examination she was very weak, and presented 
the typical appearance and all the symptoms of marked anaemia. 
The hydraemio condition of the blood, and the great diminution in the 
amount of haemoglobin, confirmed the diagnosis of chlorosis. About this 
time paralysis of the limbs was observed which had set in insidiously and 
at an unknown date. In the upper limbs the extensors of the forearms 
were chiefly affected, the supinators being relatively spared. The 
interossei and the thumb muscles were also implicated. In the lower 
limbs the anterior muscles of the legs were mainly paralysed, and the 
patient could not raise the toes or feet. The affected muscles were 
wasted, but the paralysis was greater than could be accounted for by the 
degree of atrophy. The electrical irritability of the muscles was dimin- 
ished ; the knee-jerks, diminished at first, were speedily abolished ; the 
cutaneous sensibility remained normal. Eight months later there was 
great improvement in the power and nutrition of the muscles, but the 
knee-jerks were still absent; subsequently, however, a complete 
recovery ensued. In this case^ as Lupine points out, the anaemia and 
nervous symptoms ran a parallel course, the latter subsiding as the 
condition of the blood improved. 

The possibility of a cord lesion must not be overlooked in considering 
the paralysis found in association with anaemia. Lichtheim has reported 
three cases in which spinal symptoms developed during the course of 
pernicious anaemia of rapid progress. The symptoms were muscular 
weakness, ataxia, and sensory disturbances. The tendon reactions were 
maintained, but were less active than in health. The pupils reacted to 
light and accommodation. At the post mortem of two of the cases the 
posterior columns, especially QolVs tracts, were extensively diseased, but 
the peripheral nerves were healthy. The lateral and anterior columns 
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in the cervical and dorsal regions presented small foci of disease, and 
slight lesions of the posterior roots in the lumbar region were also 
discovered. 

Rosenbach examined the cerebrum, cerebellum, cord, and the spinal 
and sympathetic ganglia of starved dogs and rabbits, and found in all 
these parts of the nervous system an atrophic degeneration of the nerve 
cells, as well as changes in the neuroglia and vessels, but the nerve fibres 
were unaffected. 

It is obvious that the paralyses which occasionally develop during 
the progress of chlorosis or pernicious anaemia require further iuvestiga- 
tion. The nutrition and functions of the spinal cord and peripheral 
nerves must suffer along with the heart and other organs, and hence it 
may be difficult to say how far certain nervous symptoms own a central 
or a peripheral origin. But apart from nutritive changes in the nervous 
system it must not be forgotten, as Dr. Gowers has suggested, 'Uhat 
imperfect tissue changes may generate a toxic agent capable of acting on 
the nerves, analogous to that assumed to be effective in diabetes." 

Cancer, — The researches of Oppenheim, Siemerling, Klippel, and 
others have shown that peripheral neuritis is sometimes associated with 
cancer. Following up the investigations of these observers, Auche 
examined the nerves of ten cancerous subjects, and found in nine of. the 
ten cases distinct evidence of parenchymatous neuritis. The more 
marked changes were found in the distal branches, while the nerve 
trunks and roots were healthy. In some of the cases no nervous 
symptoms were present during life, in other cases various sensations had 
been observed in the limbs, such as tingling and formication, sensations 
of cold and constrictive pains. The position of the cancerous mass 
appeared to bear no relation to that of the neuritis, and the influence of 
compression could be absolutely excluded, for the nerves of the upper 
limbs were found to be affected in cases where cancer was situated 
in the nterus or stomach. As to the causation of neuritis in connection 
with cancer, Auche believes that it is probably due to nutritive 
disturbances, and to the alterations of the tissues and their juices, which 
come on during the cachectic periods of cancerous, tumours. 

Senile and Atheromatous Neuritis, — It is probable that symptoms 
indicative of slight neuritis are not uncommon in old persons. Certainly 
degeneration of the peripheral nerves has been clearly demonstrated, 
post mortem, especially by the researches of Grombault. This degenera- 
tion may be partly explained by the malnutrition of old age, and partly 
by an imperfect supply of blood to the nerves owing to atheroma of the 
arteries. Gombault examined the external division of the dorsal digital 
branch to the great toe, and found in a large number of aged subjects, 
who had suffered from chronic disease, involving a protracted malnutri- 
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tion of the tissues, that the myelin of the nerve fibres was much broken 
up and destroyed, but the axis-cylinder remained intact : — '* segmental 
peri-axillary neuritis." 

A moderate degree of claw hand, with atrophy of the interosseous 
muscles and lumbricales, and of the muscles of the thenar and hypo- 
thenar eminences, is not a very uncommon condition in cases of athero- 
matous degeneration and calcification of the radial arteries. 

RofiSNBACH. " Ueber die durch die Inanition bewirkten Texturveranderongen der 
Nerven-centren."— i\r«ttfv2. OentralblaU, 1883. 

LiCHTHXiM. '* Ueber Pathologie and Therapie der pemicioeen Anamie." — NeuroL 
CetUrotUait, 1887, p. 235, und 1889, p. 662. 

LfeFiNB (R). *' An^mie chronique grave ; paralyaie atrophique g^n^ralii^ predomi- 
nante dans lee muscles extenseurs." — Revue dc M4decine, 1887, 137. 

Oppskhxim und Sfkmkbtjnq. — ArchivfUr Ptyeh,, 1887, p. 617. 

GoMBAULT (A.). "Note sur I'^tat du nerf collateral exterae du groe orteil ches le 
TieiilanL"— i^€tiro2. CenlralUatt, 1890, p. 746. 

AucHl ** Dee n^vrites p^riphdriques ches les cancereux." — Revue de Midedne^ 1890, 
p. 786. 

JoiTT et AcHARD. " Atheromatous neuritis." — Virch, Jdkrb,^ Bd. XXIV. 



IV. — SSKSORT VaSO-MOTOR AND TrOPHIC NSURITIS. (1) ThB NeURITIS 

Found in Oases of Ataxia and which has been named 
Neuro-Tabes Peripherica. 

Under this heading two groups of cases require discussion : — 

A. — Cases of ataxia in which the main lesion is disease of the pos- 
terior columns of the spinal cord — that is, ordinary tabes dorsalis — but 
in which changes are also found in the peripheral nerves. 

R — Cases of ataxia in which the main or only lesion is disease of the 
peripheral nerves. 

It is now well established, from the researches of Westphal, Pierret, 
Pitres and Vaillard, Oppenheim, and Siemerling, Ddjerine, and others, 
that disease of the peripheral nerves, both cranial and spinal, is very 
frequently found in association with disease of the posterior columns in 
ordinary cases of locomotor ataxia. D^j^rine has shown that in many 
cases there is a close correspondence between the distribution of anes- 
thesia and that of changes in the peripheral nerves ; and it is also highly 
probable that the trophic lesions of the skin, bones, and joints, depend 
on the process of degeneration in the peripheral nerves. The question 
arises and has often been discussed, how far is the inco-ordination in any 
given case due to central or peripheral lesions. 
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The independence of these lesions is shown by the existence 
and combination of aymmetrical cord lesionH with unilateral neuritis 
and by the absence of auy relation between the gravity of neire 
lesions and the duration, extent, or gravity of cord leeions; thus, 
as Oppenheim demonstrated, considerable changes may be met 
with in the peripheral nerves at the onset of tabes when cord 
lesions are limited, and conversely the periphemi nerves may be intact 
when sclerosis of the posterior columns, of considerable extent, has 
existed for a long time. The latter point ia sulatantiated by abundtuit 
evidence, and there cannot be a reasonable doubt that ataxia, in many 
cases, occurs as a direct consequence of disease of the posterior root 
zones. 

We may now consider group B, and aak whether genuine ataxia ever 
occurs from lesions of the peripheral nerves nloue, other parts of the 
nervous system being healthy. At first sight such a question appears to 
be superfiuons, because numbers of oases of ataxia in connection with 
peripheral neuritis have been reported j but it is to be noted that in 
many of them the evidence of ataxia is not conclusive, and it is beyond 
question that the high stepping gait of multiple neuritis has often been 
ascribed to ataxia when it ia really due to paralysis of certain muscles of 
the legs. It will be gathered from Dr. Ross's account of the motor 
disorders in alcoholic and diphtheritic paralysis that he did not believe 
in the existence of genuine ataxia as a couaequeuce of peripheral neuritis. 
(See pp. 94, 253.) 

A little consideration of the subject suggests either that many of the 
published observations are inaccurate, or that there is sometimes a real 
difficulty in discriminating between abnormal movemeuts which are the 
result of in co-ordination, and those which depend on muscular weakness. 
To assign definite limits to the use of the term ataxia is not indeed such 
an easy matter as might at first appear. Accurate adjustment of muscular 
action is necessarily impaired by weakness or by spasm of any muscle 
employed in any particular movement, but such imperfections of move- 
ment ought not to be included uuder the term "ataxiiu" Ataxia or 
inco-ordination implies errors in the balance or equilibrium of the con- 
traction of certain muscles required for a given movement, apart from 
alterations in their strength. Aud although paralysis or spasm may be 
found in association with ataxia, the latter, as in tabes doraalis, frequently 
exists without the former. Nevertheless, there is sometimes a difficulty 
in deciding whether a defective movement is due to an alteration in the 
strength of certain muscles or merely to a want of proportion between their 
individual actions. In some oases of " writers' cramp," for example, 
where there is no obvious weakness or spasm of any of the muscles used 
in writing, it may be difficult to give a mechanical explanation for the 
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muscular irregularities displayed in the attempt to write, and the same 
remark applies to motor defects that are sometimes met with in cases of 
multiple neuritis. 

The difficulty referred to, however, is mainly limited to minor defects 
in muscular action, for as a rule a careful examination will enable us to 
decide whether certain defects in the movement of a part are due to 
inco-ordination or paralysis. Also when the two conditions are combined, 
as, e.^., in ataxic paraplegia, the inco-ordination of movement is still recog- 
nisable unless paralysis is profound. Hence in the earlier stages of 
multiple neuritis, when the muscular weakness is moderate in degree, 
inco-ordination of movement should, if present, be readily detected. 

Now Dr. Boss, if I understood him aright, stated that he had never seen 
ataxia in cases of multiple neuritis, and that observed defects in move- 
ment could all be explained by muscular weakness, perhaps occasionally 
combined with spasms. My own experience accorded with that of Dr. 
Ross, till quite recently, when the following case of alcoholic multiple 
neuritis came under my care, in which signs of ataxia were unmistakable. 

The patient was a woman, aged 37, with a strong history of 
alcoholism. The mental condition was characteristic and the heart was 
dilated. Muscular hypersesthesia was severe in both arms and legs. 
There was marked anaesthesia in the lower limbs, and partial ansDS- 
thesia in the hands and forearms. The sense of movement and position 
were also very defective ; thus when the toes or feet were moved she felt 
nothing; she could tell, however, when the legs were raised from the bed, 
but was unable to say whether they were crossed or not A weight of 
several pounds suspended from the foot or ankle was not felt, and when 
weights were placed on the feet patient was not aware of their presence. 
She could tell when a finger was moved but could not say which finger, 
she said she felt that something about her hand was moving but could not 
tell anything more, nor did she feel anything when her wrist or elbow 
was moved, but she could distinguish movements at the shoulder, and 
movements at the elbow were referred to the shoulder. The weight 
sense was lost in the hands as well as in the feet. The knee-jerks, the 
plantar reflexes, and in all probability the abdominal reflexes, were 
quite absent. As regards motor power, the patient was able to move 
any part of the lower limbs, but the movements were feeble, and the 
flexors of the ankles were especially weak ; she could partially extend the 
wrists and fingers, but only by the exercise of great eflbrt, and the power 
of grasp was almost completely lost While there was considerable 
muscular weakness there was not complete paralysis of any movement 
The patient was unable to stand or walk without assistance ; when 
supported, her gait presented the most striking resemblance to that of 
typical tabes dorsalis ; the legs were jerked forcibly forwards, and the 
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feet brought down with a stamp ; sometimes they became entangled, and 
were thrown hither and thither in the greatest disorder. It was par- 
ticularly noticed that the anterior part of the advancing foot was raised ; 
the gait, in fact, was totally imlike the ordinary high-stepping one of 
alooholio paralysis. 

The patient was treated at first with salicylate of soda and iodide of 
potassium, and subsequently with strychnine and massage; in two I 

months time she was much better, and when I saw her the other day, 
just eight months after the appearance of the first symptoms of neuritis, 
the movements of the limbs were almost quite natural, but the knee- 
jerks were still absent. 

Similar cases have been reported by D^jerine, Leyden, Dreschfeld, 
and others, in which multiple neuritis was found on post-mortem 
examination. Ataxic conditions have also been described in connection 
with diabetes in cases of lead and arsenic poisoning, and as following 
diphtheria, measles, and other acute diseases. 

In most of the reported cases of ataxia occurring in connection with 
peripheral neuritis, other motor and sensory symptoms were present, 
and this is to be expected from the constitution of the mixed peripheral .I 

nerves. Does ataxia ever occur as the only symptom in cases of 
multiple neuritis) We know that this may happen when disease is ,.1 

limited to certain tracts in the spinal cord. Are there fibres in the i 

peripheral nerves which, when picked out by disease, give rise to 
inco-ordination of movement, and to that alone ? It is impossible to give 
a complete answer to such a question at present, especially from the 
pathological side. Certain cases have been reported in which muscular 
weakness and sensory disorders have been quite insignificant, while 
ataxia has been pronounced, and where complete recovery has strongly 
suggested peripheral rather than cerebral lesions. These conditions 
obtained in the following case of acute ataxia recorded by Leyden. 

A man, set. 55, after working in a cold room when his feet were 
sweating, experienced creeping sensations in the legs and numbness in i 

the feet. Five days later, after a hard day's work, these sensations [ 

returned, and for the first time his legs felt weak, and on the next day j 

he could only walk with the help of a stick. He was compelled to go : 

to bed. When lying down he was free from pain, and the abnormal 
sensations in the legs became less troublesome. His condition on the 
eighth day from the onset of symptoms, when he came under Professor 
Leyden's care, was as follows : — I, 

All the symptoms were limited to the lower extremities, an examina- ^ 

tion of the cranial nerves, the upper extremities, and the thoracic and ', 

abdominal organs revealing nothing abnormal. The motor power of the 
lower limbs was not impaired, the patient could perform all the move- ' 
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ments at the different joints perfectly well, and he offered strong 
resistance to passive movements. All the movements of the lower limbs 
presented marked ataxia ; with closed eyes he was unable to touch the 
knee of one limb with the heel of the other. He was unable to stand, 
and when supported his gait was distinctly ataxic; Romberg's pheno- 
menon was also present Tactile sensibility was only slightly impaired, 
but painful sensations were severely felt ; and he complained of numb- 
ness and creeping sensations in the extremities. The knee-jerks were 
abolished ; the cremasteric reflex could not be obtained on the left side, 
and was diminished on the right side. He was unable to pass urine ; 
when withdrawn by a catheter it was found to be alkaline, but did not 
contain albumen or sugar. 

A week later urine was passed spontaneously, but only in small 
•quantities at a time : the patient could walk better, but ataxia was still 
conspicuous, and he complained of darting pains in the feet. Subsequently, 
improvement went on rapidly, and in a month from the onset of the 
first symptom the knee-jerks had returned, the functions of the bladder 
were normally performed, and with the exception of slight unsteadiness 
in walking the patient was almost quite well. The most important ante- 
cedent was syphilis, from which the patient had suffered in early life, but 
Leyden is inclined to attribute the symptoms to a peripheral neuritis, 
which had been started by exposure to damp and cold. 

Obviously there is a difficulty in locating the lesion in some 
•cases of ataxia. Rapid loss of the knee-jerks and of the muscular 
sense, in association with sensory disturbance and motor weakness, speak 
for a peripheral rather than a central lesion ; but duration appears to be the 
•only certain test, and speedy recovery may be regarded as strongly in 
favour of peripheral neuriti& It is highly probable, then, from the 
clinical and pathological evidence adduced, that cases of ataxia presenting 
no striking difference from ordinary tabes dorsalis may result from 
4isease of the distal parts of the spinal nerves, while the following 
abstract of the well-known case reported by Hughes Bennett suggests 
that disease limited to the proximal ends of sensory nerves may also 
produce ataxia : — 

A gamekeeper, 48 years old, having previously been in good healthi 
began to suffer about nine months before he came under observation 
-from attacks of shooting pains in the legs, inability to walk properly, 
and a sensation of numbness in the feet. All these symptoms slowly 
increased in severity. On examination the general health and all the 
functions and organs of the body were found to be normal with the 
following exceptions: — There was slight nystagmus, also occasional 
giddiness, but otherwise the special senses and the cerebral functiona 
were normal The grasp of the hands was weak, and the delicate aotioos 
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of the fingers were slightly inco-ordinated. The lower limbs presented 
all the typical characters of advanced ataxia, the inco-ordination 
being markedly increased in the dark or with the eyes closed. 
The knee-jerks were totally absent, and the plantar reflexes were 
diminished. In the legs and feet the cutaneous sensibility to touch 
and pain was diminished and retarded. The patient complained 
of a constant dull aching in his back and lower limbs, and the latter 
were the seat of frequent attacks of lancinating pains. The muscles 
were nowhere atrophied, and their mechanical irritability and electrical 
reactions were unimpaired. During a residence of two and a half 
months in the hospital all these symptoms somewhat rapidly increased, 
and the patient died of exhaustion. On post-mortem examination the 
essential lesion was found to consist of .a series of isolated sarcomatous 
tumours situated chiefly in the posterior portion of the pia mater of the 
cord. These involved the posterior spinal roots, but without causing 
their degeneration ; indeed the only histological change that could be 
detected was '* unusual swelling of the white substance of Schwann." 
The state of the nerve trunks with their peripheral terminations in the 
muscles and skin were not examined. The tumours were most numerous 
in the lower dorsal and lumbar regions. The posterior columns of the 
cord were everywhere perfectly normal. A sarcomatous growth was also 
found in the floor of the fourth ventricle. It extended downwards, and 
surrounded the central canal. 

It is unfortunate that the cutaneous and muscular nerve endings 
escaped examination, but it is clear, as Dr. Bennett points out, that the 
primary disease did not originate there, and it seems fair to regard the 
case as an important pathological link between the classical lesion in the 
posterior root zones and the cases of " nervo-tabes p^riph6rique," described 
by D^j^rine. 

A study of the relation of ataxia to peripheral neuritis brings out two 
points : — 

1. That ataxia is a rare symptom in cases of multiple peripheral 
neuritis, even when cutaneous and muscular sensibility are profoundly 
afiected. 

2. That it occasionally occurs when signs of muscular weakness and 
of diminished cutaneous sensibility are slight or absent 

It is probable that the presence of ataxia in cases of multiple neuritis 
points to disease of sensory muscle-nerves, but it is very remarkable that 
extreme degeneration of terminal nerve-fibres to both skin and muscle 
has been found in cases which presented no signs of muscular inco-ordi- 
nation during life. It is highly important in all cases of multiple 
neuritis which come to post-mortem examination, that the results of 



384 

histological investigation as to the condition of nerves to muscle and 
skin shoald be carefully studied in relation to any indications of ataxia 
exhibited during life. 
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(2) Ths Yaso-Motob Neurosis, first dkoribbd bt Wbir Mitobell 

UNDER TBE NAME OF ErTTHBOMELALGIA. 

This disease is much commoner in the male than in the female. It 
usually comes on after prolonged exertion, such as tramping, or some 
constitutional disease, or gonorrhoea. A slight degree of it is occasion- 
ally met with in association with subacute rheumatism (see p. 345), and 
is especially oommon in cases of gonorrhoeal rheumatism. The promi- 
nent symptoms consist of redness and pain of the affected limbs. ^' The 
pain usually begins in the ball of the great toe, or in the heel, and often 
extends over a great part of the sole, and may reach the dorsum of the 
foot and leg. It is generally limited to circumscribed areas of one or 
both soles, and does not extend beyond. It is felt at first towards night, 
and is relieved by the night's rest ; it is increased by walkings the erect 
posture, or even by allowing the foot to hang down. The pain is felt at 
first as a deep aching, but after a time it becomes of a burning character, 
and is then aggravated by warmth, and relieved by oold and the recum- 
bent position. The most characteristic symptoms of the affection, 
however, is a flushing of the painful area, which comes on with exertion, 
or when the feet are allowed to hang down. 'The foot,' says Dr. 
Mitchell, * gets redder and redder ; the veins stand out in a few minutes 
as if a ligature had been tied around the limb, and the arteries throb 
violently for a time, until at length the extremity turns of a dark 
purplish tint. In the worst cases, when the patient is at rest, the 
limbs are cold, and even pale.' In aggravated cases the pain is so severe 
as to render walking all but impossible, and when persisted in intense 
redness and swelling are occasioned ; the patient sleeps with uncovered 
feet, and in the worst cases crawls on his hands and knees, or is carried 
about in order to avoid placing his feet on the ground." The disease 
is at times progressive, and in the later stages it extends to the hands. 
In a case under the care of Dr. Ross two or three years ago, the hands 
were first, and chiefly, affected. As Dr. Ross has pointed out, and as I 
have firequently observed in gonorrhoeal cases, a tender spot is present 
over the centre of the heel, and painful points may be found by pressing 
between the heads of the metatarsal bones over the bifurcation of the 
branches of the plantar nerves for the toes. 

Evidences of paralysis with wasting are sometimes to be found in the 
small muscles of the feet and in those of the legs, the faradic con- 
tractility of which may be diminished. In the case in which the disease 
began in the hands, the muscles of the thenar and hypothenar eminences 
as well as the interossei and lumbricales were distinctly atrophied, and 
gave a diminished reaction to the faradic current 

At a meeting of the Philadelphia Neurological Society, Dr. C. 
25 
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Woodnut mentioned the case of a man, aged 50, who, previooalj healthy 
and free from suspicion of alcohol or syphilis, began to suffer with 
peculiar pains in the second toe and along the inner side of the left foot, 
and after a year in the third and fourth toes, and subsequently in the 
big toe. In the course of another year the pains had spread to the 
second, third, and fourth toes of the right foot The pain was at first 
burning, then violent and tearing in character. It was associated after 
a time with a reddish Tiolet discolouration of the skin, which extended 
as far as the ankle and disappeared on pressure. Similar spots of dis- 
colouration subsequently appeared on the left leg and in the middle of 
the back. Exercise and warmth aggravated the pains. There were alio 
occasional lightning pains in the lower limbs, along the spine, and radiat- 
ing frt>m it towards the brachial plexus. The cutaneous sensibility of the 
left leg was diminished, except over the discoloured patches where there 
was hypersestheaia. Treatment with rest, massage, electricity, and the 
administration of various drugs affording no permanent relief the left 
second toe was amputated, and this operation was followed by a 
diminution of the tenderness of the whole of the left foot. 

In Dr. Woodnut's case other parts than the feet were the seat of 
pain, congestion and tenderness ; and in a patient under the care of 
Auch^ and Lespinasse the fieice was affected as well as both hands and 
both feet The patient, a man, aged 30, was a bleacher in a paper 
works ; he worked the greater part of the day in a hot atmosphere, and 
then cooled himself by washing in cold water. The attacks of pain and 
congestion were accompanied by a local rise of temperature, and by 
increased frequency of the pulse and respirations. Sensibility, motility, 
and electrical reactions were normal. 

The testicle also became subject to attacks of swelling and redness, 
the condition being associated with very painful erections. 
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(3) Raynaud's Dibbase. 

In disoussing the relationship of Raynaud's disease to peripheral 
neuritis, it is unnecessary to give a complete description of the disease 
or to discuss its afi&nities with hssmoglobinuria and sclerodermia, but it 
is essential to keep in view the characteristic features that underlie the 
somewhat varied group of symptoms comprised under the term. 

The condition is essentially a paroxysmal one, characterised by the 
presence of skin lesions which are either temporary or permanent Three 
stages or forms of the disease may be distinguished. (I) The stage of 
local syncope, in which there is a paroxysmal condition of pallor of the 
extremities. (2) The stage of local asphyxia, in which there is a 
paroxysmal condition of blueness of the extremities. (3) The stage of 
local gangrene. 

The pallor, the lividity, and the gangrene are usually symmetrical in 
distribution, but by no means invariably so. They may affect the 
fingers, the toes, the tips of the ears, or nose. In the simplest cases 
there is a series of attacks of local syncope or local cyanosis in which 
the affected parts become cold and present either a dead white or a 
livid appearance; their sensibility is blunted and their motor power 
diminished, and they are frequently the seat of severe pains resembling 
those of frost bite. 

These colour changes are excited by very slight variations in the 
surrounding temperature, and tend to become '* marked and prolonged 
out of all proportion to the stimulus" which starts them. 

In severe cases the condition of local syncope, or more commonly 
that of local cyanosis, is succeeded by spontaneous gangrene. This is 
generally of the dry variety, and in a large number of cases is remarkable 
for its limited and superficial distribution. 

Raynaud explains these facts on the hypothesis that there is a 
spasmodic contraction of the capillary vessels. He points out that in the 
simplest cases of vascular spasm the exaggerated contraction of the 
capillaries drives the blood before it; the extremities become pale, 
withered-looking, and insensible. This is the. '* dead finger." But this 
phenomenon does not persist long enough for gangrene to follow ; to 
contraction succeeds relaxation, the circulation is re-established, and 
everything returns to the normal state, after a period of reaction more 



\ 



388 

or less painfiil. "Such is local syncope, in which the veniiles participate 
in the contraction of the arterioles. Local asphyxia is a more advanced 
condition. After an initial period of spasm there occurs a period of 
reaction, but it is incomplete reactioa The vessels which return first to 
their primaxy calibre, or even beyond, are those which present in their 
structure fewest contractile element^ viz., the venules. When these 
are opened, the arterioles being still closed, the venous blood, which had 
at first been driven back into the great venous trunks, flows again into 
the finest vascular divisions, and then the extremities will take on that 
tint, vaiying firom blue to black, which is a certain index of the presence 
of venous blood in the capillary network.* 

"The condition is susceptible of many degrees. At one time every- 
thing is comprised in local asphyxia pure and simple ; at another, each 
attack having a longer duration, the tendency to gangrene is more pro- 
nounced ; bullae form with very small sloughs ; then at the moment when 
gangrene is on the point of becoming confirmed the parts revive momentarily, 
to be soon afterwards attacked in the same way ; and this may go on for 
years. Finally it may happen, although much more rarely, that the capil- 
lary spasm comes on all at once, with an intensity ai^d duration altogether 
extraordinary. Syncope and local asphyxia succeed one another rapidly ; 
the venous blood becomes insufficient to nourish the parts, the colour 
becomes deeper, small blood-stained infiltrations take place through the 
walls of the venules ; these walls themselves may become granular — in 
one word, there is confirmed gangrene, and gangrene which may go on ta 
the £Edl of many ends of fingers or toes. 

*' But on final analysis all these varieties of functional lesions, which 
may each present an infinity of shades, realise always one or other of 
the two conditions essential to dry gangrene — that is to say, absence of 
blood or presence of blood unsuitable to nutrition." 

The hypothesis of local vascular spasm receives strong support from 
a case reported by Raynaud in his later researches. It was that of a 
man aged fifty-nine, who in the intervals between ordinary attacks of 
local asphyxia suffered from dimness of vision, especially in tJie left eye; 
and on ophthalmoscopic examination it was foimd that there was marked 
narrowing of the lumen of the central artery of the retina and of its 
branches, and that the veins presented very striking dilatation and 
pulsation. The same characters were present to a less degree in the 
other eye. During the period of cyanosis of limbs the pulsations in 
the veins continued, and the arteries did not recover their normal 
calibre in all their extent Partial diminutions of calibre were seen at 
times, so as to render portions of them filiform. Contractions were seen 



* Thifl and tte •ther uotettom are taken from Dr. Bartow's tranalatlon of Bajnand'a 
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to form, persist for a time, then disappear^ aod contractions were then 
seen in other arteries. The correctness of these observations has since 
been confirmed, and Dr. Barlow has shown that definite contractions of 
both arterioles and venules may occasionally be seen in the extremities. 
In a weU marked case of Raynaud's disease occurring in a little girl he 
observed a remarkable phenomenon in some of the veins on the back of 
the affected hand. During one attack "they became quite monilifirm — 
that is to say, there was an alternation of small dark sweUings with 
narrow almost colourless intervals between them, and imder observation 
the dark swellings gradually altered their position along the course of 
the veins, pointing to a varying contraction of the walls of these 
vessels.'' 

Raynaud sums up his view of the pathology of the disease by saying : 
"That in the present state of our knowledge local asphyxia of the 
extremities ought to be considered aa a neurosis characterised by enormous 
exaggeration of the excito-motor energy of the grey parts of the spinal 
cord which control the vaso-motor innervation." 

It is obvious that this view comprises two assumptions, viz. : (1) There 
is disturbed vaso-motor innervation ; (2) That this depends on altered 
energy of the grey matter of the cord. The first aasumption is strongly 
supported by all the evidence in our possession, and it is pretty generally 
admitted that whatever may be the exact pathology of the local gangrene, 
the phenomena of local syncope and local cyanosis are the direct results 
of spasm of the capillary vessels. But the second assumption is merely 
a hypothesis, and calls for discussion. 

Arterial spasm may be produced by stimulation of (a) certain parts 
of the cerebral grey matter ; (6) the vaso-motor centre in the medulla ; 
(c) the subordinate centres in the cord ; or (d) the vaso-motor nerve fibres 
which are said to run in the mixed peripheral nerves.. 

A discussion, then, of the pathology of Raynaud's disease resolves 
itself into a discussion as to which part of the vaso-motor nerve tract is 
primarily affected, and as to the nature of the stimulant and the method 
in which it is brought to bear on this department of the nervous system. 

Information on these points is to be looked for — (1) From the results 
of post-mortem examinations ; (2) from a consideration of clinical obser- 
vations on the disease in question, and on other affections presenting 
similar S3rmptoms. 

Pathological Evidena, — The following are the chief cases in which 
the nervous system was examined. Mounstein's case. — A man, aged 
fifty-one, had gangrene of the right foot " The gangrene had led to the 
separation of the first, second, and fifth toes, whilst the third and 
fourth were isolated, but the skin over all the toes waa involved in the 
gangrenous process as well as that covering the heel, the inner side of 



390 

the foot, and the dorsum." Amputation of the right leg in the upper 
third was performed, but the patient succumbed a week later with a 
high temperature. *<The vessels generally of the lower extremity were 
free from abnormal contents ; only in the capillary vessels adjacent to 
the gangrenous focus were microscopic hyaline thrombi present The 
posterior tibial artery showed many calcareous plates, but no thrombi 
adherent to them. The posterior tibial nerve was greatly thickened 
in its lower part ; microscopic investigation showed great wasting of the 
myelin, with collapse of Schwann's sheaths, and chronic inflammatory 
proliferation of the interstitial connective tissue, especially in the parts 
close to the gangrenous area. The nerves in the left sound lower limb 
showed similar changes to those in the gangrenous limb. The nerve 
roots of the lumbar region were only affected with neuritis on the right 
side. Brain and cord were markedly anaemic, and the examination of 
the viscera gave negative results." 

Dr. Barlow remarks that ''the clinical history of this case is too 
meagre to allow of its being placed in Raynaud's group, but the double- 
sided affection of the nerves more extensive on the gangrenous side is 
very suggestive." 

Cases reported by Pitres and Vaillard : (1) A woman, aged 24, of 
feeble intelligence from childhood, began to suffer at the age of 18, from 
tremors and stiffness of limbs until at length walking became im- 
possible ; the lower limbs passed into a state of extreme contractioui 
and the patient was bedridden and demented. 

After a time the feet were noticed to be cold, blue and insensitive ; 
they gradually became gangrenous ; the left foot underwent spontaneous 
amputation, and the right was all but separated. Numerous eschars 
appeared on various parts of the body ; many of them suppurated, and 
the patient died from exhaustion. The arteries of the lower limbs were 
free from adherent thrombi, and the veins were quite healthy. The 
skull was greatly thickened and there waa hydrocephalus. The dorao- 
lumbar part of the cord presented a slight diffuse sclerosis, which affected 
the whole of the antero-lateral columns and the whole of the posterior 
columna except their anterior fifth. The spinal ganglia and nerve roots 
were natural The nerves of the upper limbs and those of the thigh 
were also normal ; but the anterior and posterior tibial of both sides 
presented changes characteristic of degenerative neuritis ; the changes 
were of varying extent but were fairly symmetrical 

(2) A woman, aged 56, who . had been subject to great hardships, 
suffered for six months from a sensation of considerable fatigue, and 
found that she no longer felt the soil on which she trod. Then buUsB 
formed on the sdes of her fSeet, and she began to suffer from obstinate 
diarrhoML The feet became swollen, painful, and covered with reddish 
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patches on the dorsal sur&ce. Fresh ball® formed, the feet were per- 
fectly cold, and annsthesia on the left side extended np to the ankle, on 
the right side to the middle of the tarsus. The line of separation 
formed at this level on both sides, but the patient died from exhaustion 
and diarrhoea before actual separation had taken place. Post-mortem 
showed neuritis of the plantar and tibial nerves, but the vessels of the 
limbs were natural, and the brain, spinal cord, and viscera were also 
naturaL 

The authors point out that in cases of gangrene of embolic origin 
no peripheral neuritis is found, and they regard the peripheral neuritis 
in their cases as the cause of the gangrene, and hold that most cases of 
Baynaud's gangrene are of like origin. 

Wiglesworth has described a case of very extensive peripheral 
neuritis in a woman aged 26, who was the subject of epileptic dementia 
and of chronic Brighfs disease, and in whom repeated attacks of spon- 
taneous gangrene of fingers and toes had occurred. There was also exten- 
sive atrophy of the muscles of both hands. 

The nerves examined were the following : — sciatic, internal popliteal, 
external popliteal, posterior tibial, median and ulnar on each side, and 
the right musculo-spiral — thirteen in all The great majority of these 
nerves presented well-marked changes, and none of them were wholly 
unaffected. Briefly, the changes consisted in overgrowth of the fibrous 
elements of the nerve, with atrophy and degeneration of the nervous 
elements. The changes were more advanced at the distal than at the 
central ends of the nervea 

The spinal cord presented but slight changes ; there was, perhaps, a 
little general thickening of the neuroglia, and the cells forming the pos- 
terior vesicular columns of Clarke were somewhat altered in shape. 

Dr. Wiglesworth believes that the localised symmetrical gangrene in 
his case was directly dependent upon the changes in progress in the 
nerves. 

In contrast to this case may be mentioned one under the care of Dr. 
Barlow, in which the peripheral nerves of a limb affected with massive 
gj&ngrene were carefully examined, and found to be quite normal The 
patient was a man aged 46, who had suffered for seven years from 
symmetrical paroxysmal vascular disturbances in the lower extremities. 
The attacks were at first confined to the cold weather, but gradually 
became chronic, although liable to exacerbations when the patient was 
exposed to cold. In the early attacks the feet were painful and cold ; in 
the later ones they became blue, and the left foot, which had always 
suffered most severely, ultimately passed into the condition of moist 
progressive gangrene. The deep tissue of the foot became involved, and 
suppurating bull» appeared on the leg and thigh. The condition 
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becoming desperate, Mr. Beck amputated the limb in the middle third 
of the thigh. The anterior and posterior tibial and the plantar nerves 
were examined, as well as portions of muscle, with some of the smaller 
nerve twigs. There was no obvious increase of connective tissue in 
perineurium or endoneurium, the axis cylinders were well marked, and 
there was no segmentation of myelin. '<We may say pretty confi- 
dently that in this case there is no evidence of peripheral neuritis." 
The arteries were thrombosed ; there was some recent thicken- 
ing of the outer and middle coat, and *^a remarkable contor- 
tion and infolding in some sections of the elastic lamina," which 
seemed to have followed upon the shrinking of the throm- 
bus. There was no atheroma and not a trace of calciBcation. 
The veins also showed some thickening of their walls. Dr. Barlow 
points out that " the early history of this case is not conformable to the 
supposition of a permanent block in any of the principal arteries, and 
that the very marked improvement which followed the peripheral stimuli 
of galvanism and shampooing could hardly have been expected if gross 
changes in the walls of the arteries had been present." 

A girl, aged 17, under the care of Dr. West, suffered for about one 
year from typical attacks of local syncope and local cyanosis of the hands 
and feet. She was admitted to hospital, and, in addition to a peculiar 
eruption on the face, the toes and fingers presented a purplish, harsh, 
swollen, desquamating appearance. There were also superficial blebs 
on the thumb, and on some of the fingers, firom which a milky fluid 
escaped. The girl died from an acute attack of pnemnonia. The radial 
artery at the wrist, the median nerve at the wrist as well as the radial, 
were examined microscopically and found normal, no abnormal change 
was found in the medulla, and with the exception of pneumonia of the 
right lung the result of post-mortem examination was entirely negative. 

Dr. Affleck has reported in detail two interesting cases of Raynaud's 
disease. In one of the patients typical attacks of pain and local 
cyanosis were followed by gangrene of the feet, the gangrene being 
so severe in the left foot that amputation was necessary. The blood 
vessels and the internal plantar nerve were submitted to careful exami- 
nation. The former were quite healthy, but sections of the latter 
furthest removed from the diseased parts showed extensive neuritis and 
degenerative changes. 

An important case of symmetrical gangrene has been recorded by 
Dr. Rakhmaninoff The patient, a young man aged 17, was admitted 
to hospital suffering from gangrene of both feet and the lower parts of 
the legs. There was no history of syphilis, and no hereditary tendency 
to nervous diseases. His present illness dated from an attack of typhus 
fever two years previously. He became ansemicy suffered frx>m a feeling 



393 

of coldness and numbness in the hands and feet The numbness was 
followed by twitching in the muscles of the hand and forearm, together 
with lancinating paina Subsequently he had pains in the thorax and 
abdomen, and became liable to exaggerated sweating of the whole body. 
Three days before he came into hospital he had a sensation of cold in the 
upper extremities, accompanied by piercing pains ; the cold feelings were 
replaced at night by an acute and insupportable sensation of heat At 
the same time the patient noticed that the backs of his feet were red 
and swollen ; the redness and swelling spread upwards, while the lower 
parts of the feet became of a bluish livid colour. A few days later a 
line of demarcation formed around the ankles, and it was deemed 
advisable to amputate the legs a little below the knees. The wounds 
healed quickly, but the patient became worse, and suffered from cough 
and pain in the left side ; he soon became comatose, and died about 
sixteen days after the operation. 

At the autopsy, pleurisy and pneumonia were found, and the spleen 
was large and diffluent 

Rakhmaninoff examined the chief nerves in the upper and lower 
limbs, as weU as the small branches to the skin and muscles, and found 
in all of them evidence of degenerative neuritis. The changes were 
more pronounced in the nerves of the lower than in those of the upper 
extremities, and in the small branches than in the main trunk. The 
myelin was broken up into globules and small granules ; in many places 
Schwann's sheath was quite empty. Segmentation and disappearance of 
the axis cylinders were also to be seen. The tissue around the nerve 
fiksdcull was hypertrophied, and was rich in fat cells and collections of 
corpuscles containing brownish pigmentary granules ; it also contained 
vessels with thickened walls and narrowed or obliterated lumens. The 
muscles of the ball of the thumb showed a slight narrowing of their 
muscular fibres and a proliferation of nuclei, their striation, however, 
being preserved. The spinal cord was quite normal. 

Thus in this case there was a disseminated multiple neuritis, the 
nerves of the upper as well as those of the lower limbs being affected. 
This neuritis appeared to be of infectious origin, having started 
immediately after an attack of typhus fever. Alcohol and other well- 
known causes of neuritis could be absolutely excluded. Rakhmaninoff 
believes, too, that the neuritis was the cause of the S3rmmetrical 
gangrene. He draws particular attention to the thickened vessels, but 
is unable to decide whether they ought to be regarded as secondary to 
the neuritis or as primary and the direct cause of it 

If now we leave out of consideration the case reported by Mounstein 
as being a doubtful example of Raynaud's disease, there remain seven 
cases in which the pathological changes may be analysed. Of these the 
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peripheral nerves were normal in two, but showed marked changes in five. 
The spinal cord was examined in five cases ; it presented slight changes 
in one case, a diffuse sclerosis in another case, and was healthy in the 
remaining three cases. The arteries were found to be normal in four, 
and altered in two cases. 

It appears, then, that as regards gangrene in Baynaud's disease, 
lesions of the peripheral nerves are much commoner than lesions of the 
brain, cord, or vessels. But that they are not essential to the disease is 
clearly shown by the cases reported by Barlow and West, in which the 
peripheral nerves were quite healthy. Barlow's case is particularly 
important on account of its detailed clinical history, which proves that 
the case was a typical instance of Raynaud's disease, and of the careful 
examination of the nerves and vessels. The trunks, as well as the 
smaller branches of the nerves going to the gangrenous foot, were found 
to be perfectly normal ; there was, in fact, no evidence whatever of 
peripheral neuritis. The case is, then, sufficient in itself to upset the 
doctrine that Raynaud's gangrene always depends on a peripheral neuritis. 
The arteries in Barlow's case presented changes, but in other cases of 
Raynaud's gangrene they have been found unchanged, so that arterial 
lesions can also be excluded as essential causes of the disease. It shouldi 
however, be noted that when the arteries were normal the peri- 
pheral nerves were diseased, and vice vertd; the only exception is 
West's case, but here the condition of the nerves was not fully 
investigated.* 

Clinical Evidence. — (1) Vaso-motor disturbance occurs in conse- 
quence of lesions of single nerves, and is met with in conditions such as 
alcoholic paralysis known to depend on multiple neuritis. In the former 
case vascular disturbance and skin lesions afifect the territory supplied by 
the particular nerve, but these changes do not occur paroxysmally, as in 
Raynaud's disease, and need not be further considered. In alcoholic 
paralysis evidence of vaso-motor spasm is common enough (see p. 157). 
At an early period of the disease the fingers and toes become cold, dead, 
and white, or, at times, quite livid, while in severe cases gangrene may 
develop. It is highly probable that these phenomena, which are identical 
with those that constitute Raynaud's disease, are the result of multiple 
neuritis — but there is no direct proof of this, and it is possible that 
while the paralytic phenomena of alcoholism are due to disease of the 
peripheral nerves, the vaso-motor disturbances are related to co-existing 
changes in the grey matter of the cord. 



* In a TaluAble cam oi Raynaud's diaeMa, reported by my friend Mr. J. OoUler, the 
and nenres going to the gangrenous part were found to be normal, but the oondltJon of the small 
branches of the nerves is not mentioned ; also It Is stated that the small Teasels nearest the aloagb 
showed aUg^t endarteritis. 
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(2) The ordinary symptoms of peripheral neuritis, viz. : — neuralgia 
pains, anffisthesia, muscular weakness and wasting, are often present 
in conjunction with vascular disturbances in cases of Baynaud's disease. 
Sometimes the initial pains are very severe and the subsequent ansesthe- 
sia may be well marked, both as regards distribution and degree (see 
cases reported by Coupland, Stevenson, and others). But none of the 
symptoms enumerated are constant or essential to Raynaud's disease ; 
when they are present their associations and distribution often testify to 
the existence of peripheral neuritis, but it must be admitted that they — 
that is, the ordinary symptoms of peripheral neuritis — ^are as often 
absent as present 

Summary, — The cardinal feature of Raynaud's disease is the occur- 
rence of vascular disturbance in peripheral parts on exposure to cold. 
Paroxysmal attacks of local syncope or cyanosis, succeeded or not by 
local gangrene, are often met with quite apart from the ordinary 
symptoms of peripheral neuritia Sometimes, however, the latter are 
unmistakably present, and sometimes marked changes in the peripheral 
nerves going to the affected parts are found on post-mortem examina- 
tion. But the inconstancy both of the clinical and pathological evidence 
of peripheral neuritis points to some other cause for the explanation of 
the typical phenomena of Raynaud's disease. The selective action of 
different poisons is well known; thus lead has a striking affinity for 
motor nerve fibres, alcohol for both sensory and motor, and possibly for 
vaao-motor fibres, and there may be a form of multiple neuritis in which 
the vaso-motor nerve fibres are alone or mainly picked out Should the 
last variety be established by future investigation, then it might possibly 
be correct to classify erythromelalgia and Raynaud's disease as examples 
of the rare vaso-motor form of peripheral neuritis, but at present it 
a]^)ears to me impossible to suggest a better hypothesis than that 
brought forward by Raynaud. His view may be summarised and 
expanded as follows : — 

The early paroxysmal phases of Raynaud's disease are instances of 
reflex action produced with abnormal easa Cold, the chief cause, 
irritates the morbidly active vaso-motor centres in the brain and 
cord. The result is spasm of the capillary vessels. Repeated and pro- 
tracted attacks of vascular spasm may initiate actual disease of the walls 
of the small vessels. The peripheral neuritis which is sometimes 
present in Raynaud's disease must be regarded as an epiphenomenon ; 
it may be the direct result of arterial disease as suggested by Rakh- 
maninoff's case, (h: occur independently of this, the nerve degeneration 
being due either to imperfect supply of blood, owing to vascular spasm, 
or to changes in those central cells which preside over the nutrition of 
the peripheral nerve endings. 
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To put the matter in another way, we may say that the clinical 
phenomena of erythromelalgia and Raynaud's disease, in their associa- 
tion and distribution, are somewhat analogous to those produced by 
peripheral neuritis, but that they depend on such a condition^ even 
giving the widest possible meaning to the term, is far from being 
demonstrated. 
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V. — The Ibritativb Form of Neuritis, in which Spasm 

Predominates over Paralysis. 

Muaoolar spasm may be taken as an indication that some portion of 
the motor tract is in an abnormal condition. In the consideration of all 
motor phenomena it is oonyenient to regard the motor tract as composed 
of two parts, an upper and a lower segment. The upper segment 
oomprises the motor cells in the cerebral cortex and the pyramidal 
fibres which extend between these cortical centres and the anterior 
horns of the spinal cord or the corresponding nuclei in the medulla and 
pons. The lower segment includes the bulbar nuclei and the anterior 
horns, together with the motor fibres which extend from them to the 
muscles. 

A lesion situated in any portion of the upper segment of the motor 
tract gives rise to a spastic paralysis — that is, to a paralysis associated 
with rigidity or spasm of muscular tissue. A lesion situated in any part 
of the lower segment gives rise to an atrophic paralysis, in which 
weakness is combined with relaxation and wasting of muscular tissue ; 
and how far active spasm may result from irritation of this tract cannot 
be precisely stated. As examples of spastic paralysis may be mentioned an 
ordinary hemiplegia from a lesion of the pyramidal fibres in the internal 
capsule and a spastic parapl^ia as a result of disease of both pyramidal 
tracts in the spinal cord. Now it is to be noted in cases of spastic 
paralysis : (1) That the condition of the affected part is much the same 
whether the lesion be situated in the cortical motor areas, in the pyra- 
midal fibres, or in their terminal ramifications in the grey matter of the 
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cord. (2) That the relation between spasm and paralysis of muscle is 
very variable. They may be associated together in almost equal propor- 
tions, but frequently it will be found that while a limb exhibits a fiedr 
amount of power its muscles feel as hard as boards, and each movement 
is interrupted by violent spasm ; in other cases slight spasm, indicated 
by a very slight increase of resistance to passive movements, is associated 
with considerable weakness. (3) That the condition of the muscles as 
regards rigidity is largely influenced from time to time by irritation of 
grey matter in consequence of external stimuli to sensory nerves ; and I 
believe, from the evidence of two remarkable cases, that very rarely 
intense spasm of the legs may be started by peripheral irritation, and 
may become a permanent condition apart from any evidence of paralysis 
or other indication of organic disease of the nervous system. 

Increased muscular tonus then is one of the distinguishing features of 
affections of the upper segment ; diminished muscular tonus of affections of 
the lower segment of the motor tract We may now ask does muscular 
spasm ever occur in cases where a lesion is limited to some portion of the 
lower segment 1 First with regard to the tpinal nuclei^ will irritation of 
the motor cells in the anterior horns, and restricted to them, produce 
muscular spasm 1 Physiologists do not appear to be agreed as to the 
excitability of any part of the cord to direct electrical and mechanical 
stimuli; it is stated that the motor centres can be excited by blood 
heated above 40°C., or by asphyxiated blood, or by certain poisons, as 
strychine (Landois and Stirling). The knowledge derived from a study 
of cord diseases does not lend any support to the view that spasm may 
be caused by a lesion limited to the anterior horns. How rare, for 
example, is it to meet with any signs of local muscular rigidity in infan- 
tile paralysis, even at the onset of the affection ? And when it is present 
in this disease it is probably due to an associated lesion, as meningitis. 
Twice in infantile paralysis I have seen slight rigidity and exaggeration 
of the knee-jerk of the non-paralysed leg, but these symptoms in all 
probability pointed to implication of the terminal fibres of the pyramidal 
tract. 

Secondly, as regards the ptripheral mrves. Irritation of motor nerves 
by the electric current or other stimuli tends to produce muscular spasm. 
Has disease a similar effect 1 The answer is that spasm of the ocular 
muscles may result from basal meningitis in consequence of irritation 
of the motor nerve trunks ; that fieicial spasm may be caused by a tumour 
pressing on the facial nerve ; and that muscular cramps are common in 
the early stages of conditions, such as alcoholic paralysis, that are known 
to depend on peripheral neuritis. Further, in the later stages of multiple 
neuritis, when paralysis is pronounced, irritative motor phenomena are 
by no means always absent In the well marked case of alcoholic para- 
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Ijaia already referred to oa p. 38(^ the poaition of the handa wu muob 
like that aaen in tetany. The dropped wrist was the isault of por^yaia 
of the extensor muaoles, but the flexion of the first phalanges of the 
fingera and the extenaion of the terminal ones were nwnly caused by 




spttun of the interoaaei ; this was proved by the fimmeaa with which the 
fingera were pressed together and by the reaiatanoe experienced on trying 
to separate them or to extend them at the metacarpo-phalangeal joints. 
The fingera, too, ware never completely at rest, and their quirering 
moTements appeared to be duo to intermittent oontractions of the inter- 
oaaei. 

Let na now oonaider whether It is poaalble to admit the exietenoe of 
an irritative form of peripheral neuritis, whiob ia clinically expressed by 
muscular spasm, and by no other prominent symptom. We know that 
paralysis of the extremities may result hum disease of the peripheral 
nerrea. Are there oases in which a spasmodic condition of the extremities 
can be attributed to morbid irritaticn of a number of motor nerve fibres t 
This question naturally suggeata tetany, a disease, the clinical features 
of which present certain affinities with thoae of multiple peripheral 
neuritis. 

Tetany may be described as a condition characterised by a 
pecoliar tonic spasm of the extremities, which is generally symmetrical 
and lasts for a variable time. The wrista are slightly flexed while the 
attitude of the hand resembles that of the accoucheur, the fingers being 
approximated, flexed at the metacarpo-phalangeal and extended at the 
other joints ; the thumb is extended and strongly adducted, its tip being 
applied to the radial side of the forefinger, and the palm is made atill 
more hollow by an approximation of its inner and outer borders. The 
oharKcteristic change in the foot is extreme fiexion of the toes, which 
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sometimes overlap one another ; the forepart of the sole is often con- 
tracted so as to become remarkably concave, with a median furrow, due 
to approximation of the outer and inner margins. The hands and feet are 
usually painful, tender and swollen, and the wrist and dorsum of the foot 
often red and shining. The rigidity may spread to other parts of the 
limbs, and very rarely to all the muscles of the body. These spasmodic 
attacks are usually preceded and often followed by tingling or burning 
sensations in the extremities. The sense of touch may be impaired, but 
there is rarely much diminution of cutaneous sensibility ; sometimes the 
muscular sense is affected. The reflexes are usually normal ; in some 
cases the knee-jerks are exaggerated, in a few cases they are diminished 
or even abolished. 

There is no actual paralysis, but occasionally atrophy of the small 
muscles of the hand has been observed, and in rare cases general 
muscular atrophy has supervened. Fibrillary muscular tremors also 
occur. In the intervals between the attacks a remarkable increase of 
the mechanical aud electrical excitability of the motor nerves may be 
observed. Stroking the side of the face will often produce contractions 
of the facial muscles ; and the characteristic local spasms of the hands 
and feet may easily be started by compression of the nerves of the limb. 
The electrical irritability of the nerves is greater to the galvanic than to 
the faradic current ; and the ulnar is commonly more irritable than any 
other nerve. 

The morbid anatomy of tetany is stiU unknown. The nervous 
system has been partially examined in about forty cases. In fifteen of 
these the brain and spinal cord presented a normal appearance. Of the 
remaining cases changes in the brain are mentioned in six cases, and 
consisted in hyperemia of the membranes, effusion into the subarachnoid 
space, and a softened or osdematous condition of the brain substance. The 
most frequent and constant changes have been observed in the cord ; 
they are mentioned in seventeen [cases, and comprise hypereemia of the 
cord and its membranes, softening of the substance, especially in the 
oervical and lumbar enlargements, together with capillary haemorrhages 
and accumulation of lymphoid cells around blood vessels. Langenhans, 
in one case, found thickening of the walls of the small arteries and veins, 
•especially in those of the cervical enlargement, but the patient had 
reached an age — namely 48 — when such changes are not uncommon. 
Weiss found marked changes in the ganglion cells of the anterior horns 
in three cases in which tetany had followed excision of the thyroid gland. 
In one case, three months after the operation, some of the cells in the 
•cervical enlargement were swollen and contained vacuoles ; others were 
atrophied, their nuclei were small and flattened, and had lost their 
processes; further, the axis cylinders of the fibres composing the 
26 
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anterior roots presented spindle-shaped swellings. Similar changes 
were found in the other two cases, but the ganglion cells were not 
wasted. 

The peripheral nerves were microscopically examined in two cases 
(Berger and Weigert) and found healthy. 

Pathology. — It is obvious that the results of post-mortem examina- 
tion do not throw much light on the pathology of tetany. The morbid 
anatomy demands re-investigation, and it is especially important that a 
careful histological examination should be made of aU parts of the 
nervous system in cases where tetany has existed for many years. At 
present, evidence as to the probable locality and nature of the lesion can 
only be obtained from a consideratiou of the aetiology and clinical 
aspects of the disease. 

I. — Kb to localisation. We have seen that muscular spasm is chiefly 
met with in afifections of the upper segment of the motor tract. In 
favour of the cerebral origin of tetany the following facts may be 
mentioned : — (1) That interosseous spasm occurs in some forms of hnxa 
disease, as, for example, in the spastic hemiplegia of infancy. (2) That 
tetany in infants is frequently associated with laryngismus stridulus, 
and is occasionally* followed by general convulsions. (3) That headache, 
vertigo, and even psychical disorders have been observed; while bulbar 
disturbance has sometimes been suggested by the presence of polyuria 
and glycosuria. 

Against the cerebral origin of tetany, according to Abercrombie, is 
the persistence of the tonic spasms during sleep and chloroform anaes- 
thesia. I^ too, the spasms depended on cortical disturbance we should 
have to admit the limitation of this disturbance, in many cases at least, 
to certain portions of the hand and foot centres. It may also be 
incidentally noticed that the position of the hand in tetany differs from 
that seen in the eclamptic attacks of infitncy. In both there is rigid 
flexion, but in eclampsia, all the joints of the fingers are flexed, and the 
thumbs, instead of being pressed against the forefingers, are flexed and 
drawn inwards under cover of the firmly bent fingers. Moreover, the 
omvulsions which sometimes occur during an attack of tetany do not 
appear to have any influence over it. The features of tetany persist 
tlirough the convulsive attack, and although both are probably started 
by the same irritant, their independence suggests that different parts of 
the nervous system are being excited. 

As to the upper segment of the^ motor tract in the cord, it may be 
observed that a spastic weakness of arms and legs sometimes occurs in 
consequence of degeneration of the pyramidal tracts, and when unat- 
tended by muscular atrophy or sensory disturbance is regarded by some 
authorities to point to a primary lateral sclerosis. But in these cases a 
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careful examination will usually reveal impairment of the superficial 
abdominal reflexes or other indications that the grey matter of the cord 
is also implicated. Moreover, ankle clonus is present, and the knee- 
jerks and tendon reactions in the arms are exaggerated, phenomena 
which if they occur in tetany must be very rare. 

Coming now to the lower segment of the motor tract, we have 
already pointed out our ignorance with regard^ to the occurrence of 
spasmodic conditions in connection with lesions of the anterior horns. 
Even physiological experiments do not give us much assistance. The 
spasms produced by strychnine are said to be due to the action of the 
poison on the spinal grey matter, but we are not aware that there is any 
direct proof of this. All that can be said is that strychnine increases 
the excitability of some portion of the reflex arc. 

The occasional occurrence of muscular atrophy in cases of tetany 
may be due to a lesion of the ganglion cells of the anterior horns, but it 
may also be accounted for by disease of the peripheral nerves. Other 
points too bear testimony to the possibility of the peripheral origin of 
tetany. They are : — (1) The distribution of the disorder — in ordinary 
cases the hands and feet are the only parts of the body affected — which 
presents a resemblance to that of alcoholic neuritis. The extremities 
are flexed by spasm in tetany, they are flexed in consequence of weakness 
in alcoholic paralysis. (2) Evidence as to disturbance of sensory fibres, 
namely, parsesthesia and rarely anaesthesia. Also the presence of 
Hofl'mann's phenomenon, namely, exaggerated excitability of the sensory 
nerves to mechanical and electrical stimulation. (3) The increased 
mechanical and electrical excitability of the motor nerves, as well as the 
occasional presence of fibrillary muscular contractions, of muscular 
paresis, and atrophy. 

11. — What is the nature of the irritant 1 Without entering into a 
full discussion of the setiology of tetany, two pathological facts of great 
significance may be briefly noticed. (1) That tetany is frequently 
associated with some disturbance of the alimentaiy canaL (2) That it 
often follows excision of the thyroid gland. 

When present in infancy tetany is nearly always found in cases of 
rickets, but as a rule ooly in those cases where there are oflensive stools, 
or other evidence of bad digestion. In adults tetany has been observed 
in cases of dilatation of the stomach. Bouveret and Devic have recently 
written a valuable paper on this subject, in which they have collected 23 
cases. From a number of exhaustive experiments and analyses, they 
conclude: (a) that the tetany which occurs in patients affected with 
gastric dilatation is almost exclusively limited to cases where there is 
permanent hypersecretion of the gastric juice; (b) tetany is not produced 
reflexly by irritation of the stomach, but by the direct action of a chemical 
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poison on the nervouB Bystem ; (e) that the toxic substanoe is produced 
by the action of free hydrochloric acid on syntonin, and by the action 
of alcohol on that ; (d) that the introduction into the blood of any animal 
of a solution of an alcoholic extract of the digestive fluids produces 
yiolent tetanic convulsions ; but the latter do not occur when the injection 
is made subcutaneously. 

The occurrence of tetany after extirpation of the thyroid giand is 
difficult to explain. It has been proved that tetany does not follow 
other operations in the neck, and that it follows total rather than partial 
removal of the thyroid. The association of tetany with myxoodema after 
the operation suggests that possibly the tonic spasms are excited by the 
poisonous effects of mucin, and it is significant that the injection of 
mucin into cats has sometimes been followed by tetany (Wagner and 
Hammerschlag). The probability that tetany, in a large number of cases 
is due to the irritating effects of some poison in the blood is not only 
indicated by the fiicts of its relation to alimentaiy disturbance and to 
excision of the thyroid gland, but also by its occurrence after some of 
the acute specific fevers, after lead poisoning, and by the phenomena of 
«rgot poisoning, which are almost identical with those of tetany. 

It appears, then, reasonable to assume that the condition called 
tetany is due to irritation of some portion of the nervous system by the 
presence of a poison in the blood or lymph ; and that the facts connected 
with the ordinary features of the disease are perhaps best explained on 
the supposition that motor nerve fibres and not nerve cells are selected 
by the poison. At the same time the action of the poison is not limited 
to the peripheral nerves, for symptoms indicating central disturbance are 
aometimes combined with those which, as just suggested, appear to be 
related to a morbid condition of the peripheral nerves. 

LoTHAB V. Frakkl-Hochwabt. " Die Tetanie."— Berlin, 1891. This thesis oontains 
a fuU bibliographical index of publioationB on Tetany between the yean 18S0 and 

1890. The following are some of the chief references to the tubjeot since Hoch- 
wart's thetia : — 

•Chvostek (F.) ** Ueber daa Verhalten der aenaiblen Nerren, des H5ra«nren und des 
Hautleitongiwiderstandee bet Tetanie.*'— ZeilteA. /. Um. Med^ 1891, XIX., 489. 

Oanohofnbi(F.) "Ueber Tetanie im KindeMater."— Zeitodlr./. fftUk., 1891, XIL, 447. 

ScHLiaDvoBR (H.) " Ueber einige Symptome der Tetanie." — ZeiUch, /. Um, ifetf. 

1891, XIX., 468. 

R^OHD (A.) " La tetanie."— (?az. d J/dp., 1891, LXIY., 1225. 

BouvBBET et Dbvic. '* Sur la pathogenic de la tdttnie d'origine gaatrique.** — CompL 
rend, Soe. de BioL, 1891, 9 S., III., 823 ; also Revue de Mid,, 1892. 

Rbttiq (A.) " Bin Fall von einseiUger Tetanie ; Heilung." — Ber, d,k,k KrankenameL 
Rudolph-Stiftung in Wien, 1S90, 297. 

.ScHLE&mQKB (H.) "Versuch einer Theorie der Tetanie."— iyTetirot. CentraUL, 1892, 
XL, 66. 
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. Pro/essitmal hyperhineses, — It is not my intention to enter into a 
discussion of the pathology of the various occupation neuroses, because 
even where there is evidence of neuritis it is of a localised form, and 
this is a variety which scarcely demands more than brief notice in a 
work devoted to multiple neuritis. 

In all probability this class comprises two groups of cases — ^the one 
group owning a peripheral, the other a central origin. 

The former is constituted by cases in which certain muscles that have 
been subjected to overstrain become weak and wasted, and give altered 
reactions to electricity; the atrophic paralysis may or may not be 
associated with sensory disturbance. The latter comprises cases in 
which functional disturbances are exhibited, not in the performance of all 
the actions of the affected part, as in the first group, but only in the 
performance of special work. 

As examples of the first group may be mentioned a case of sawyers' 
cramp, described by Dr. Poore, and a case of drummers' paralysis^ 
recorded by Dr. Bruns. In the former case, the two muscles most 
strained in the act of sawing, namely, the supra-spinatus and the clavi- 
cular portion of the pectoralis m^jor, were wasted, and the nerves 
supplying them were distinctly tender. In the latter case, the flexor 
longiis pollicis and, to a less degree, the adductor pollicis of the left 
hand were paralysed and atrophied. The flexor longus pollicus could not 
be excited to contraction by either the galvanic or the faradic current, and, 
as Bruns points out, this muscle of the left hand is kept by the act of 
drumming in a state of constant contraction. 

Examples of the second group are furnished by disorders of the 
special movements of writing. Now in many of the cases included 
under the term '' writer's cramp," the most careful examination may &il 
to detect muscular spasm or weakness of the afiected hand for any action 
other than that of writing. And when a purely acquired and complex 
movement such as that of writing becomes disordered while other move- 
ments of the hand and digits remain normal, it appears to me impossible 
to resist the conviction that nerve ceUs and not nerve fibres are the parts 
where the primary derangement is located. (See Gowers, Vol. L, pp. 
666—670.) 

PooRi (Q. V.) ** On a case of sawyer's cramp."— Brotn, 1888, VL, 238. 
Bbuns (L.) "Isolirte TAhinnng des linken Flexor pollicis longus durch Ueberanstrin- 
gung : Trommerlahmong."— iNTemvI. OtntnMIl,^ 18d0, 859. 
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Some Points in the General Pathology of Peripheral Neuritis. 

The work of the last two years, much of which has been reviewed in 
the preceding pages, has demonstrated in the clearest possible way the 
existence of a group of cases characterised by the presence of certain well- 
defined symptoms, and by the limitation of pathological changes to the 
peripheral parts of the spinal nerves, the spinal cord, roots, and proximal 
portions of the nerves being often quite healthy. In applying the term 
peripheral neuritis to this group it must be clearly understood that the 
word neuritis is not restricted to inflammation of a nerve, but that it 
includes degeneration, atrophy, or any other kind of disease affecting a 
nerve (see Buzzard, Trans, of Path, Socj 1889). It is in this wide sense 
that the term is used in the present work, namely, that the peripheral 
portions of the nerves are the chief parts of the nervous system to be 
affected by morbid action ; they are in an abnormal state, not necessarily 
inflammation, while other parts of the nervous system are less constantly 
or specially affected. 

The abnormal condition may be demonstrable on post-mortem 
examination, or, it is conceivable, may be so temporary or slight as to 
leave no changes that can be detected by the highest powers of the 
microscope. The inclusion, therefore, of many conditions under the 
heading peripheral neuritis can only be justified after a consideration of 
their clinical analogies with other conditions where the peripheral nerves 
show definite organic change, and I imagine that Dr. Ross based his 
classification on these lines, and included, for example, Landry's disease, 
tetany and Raynaud's disease, because the grouping of their symptoms 
more closely resembled that of peripheral than of central disease. 

Perhaps the most characteristic clinical feature of multiple neuritis 
is symmetrical localisation of motor and sensory symptoms to the 
peripheral parts of the limbs. The chief motor symptom is weakness of 
the extensor muscles of the hands, and of the dorsal flexors of the feet ; 
while the sensory symptoms comprise diminution and perversion of 
cutaneous sensibility, together with tenderness of the nerve trunks and 
muscles. Such being the case, it appears not 'unreasonable to suppose 
that other symptoms than the classical ones, if they present a similar 
distribution, may be dependent on an abnormal state of the peripheral 
nerves. In other words, if in place of paralysis, muscular spasms or 
vascular disturbances form the dominant features, but have the same 
symmetrical localisation to the extremities, is it not probable that they 
too may be due to peripheral neuritis? These questions have been 
partially discussed in connection with tetany and Raynaud's disease- 
But while admitting the importance in diagnosis of symmetrical 
localisation to peripheral parts, we must remember how widely the 
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symptoms of multiple neuritis vary, both in character and distribution, 
and how difficult it is in some oases to decide whether the lesion is 
situated in the cord or in the nerve& Instead of a symmetrical we may 
have a random distribution of symptoms in peripheral neuritis ; instead 
of evidence that many nerves are affected (as we should expect from the 
presence of a poison in the blood), the symptoms may be located to the 
territory of a plexus, or to that of a particular nerva Buzzard and 
Brissaud have each drawn attention to localised forms of alcoholic 
neuritis ; Leudet to a case in which only the muscular branches of one 
ulnar nerve were affected ; whilst isolated neuritis has also been observed 
in connection with diabetes, influenza, and other diseases. 

The difficulty in diagnosis is further illustrated by cases of wide- 
spread atrophic paralysis, such as those alluded to in connection with 
syphilis, influenza, and lead poisoning. A remarkable example of this 
difficulty is afforded by the history and post-mortem examination of a 
case, published in great detail by MM. Blocq and Marinesco. In this 
case the illness had extended over a period of twenty years. The attack 
was ushered in by fever and digestive derangements ; there was generalised 
atrophic paralysis, which was succeeded by local recovery. Sensory 
symptoms were entirely absent, and the case was diagnosed as one of 
acute spinal paralysis. The autopsy revealed great degeneration of the 
muscles and of the intra-muscular nerve branches ; other parts of the 
nerves were healthy, and only senile changes were found in the spinal 
cord. 

This case proves that a generalised muscular atrophy may be dependent 
on neuritis, while it suggests that even where many peripheral nerves are 
implicated a toxic agent 'may fasten upon and have its action limited to 
motor fibres. Blocq and Marinesco point out that multiple neuritis was 
indicated in the case reported by the presence of psychical phenomena, 
diarrhoea, vomiting, oedema, ^and vaso-motor derangements. 

What, then, is the explanation of the variations in the distribution 
and character of the symptoms met with in multiple neuritis 1 The 
commonest cause of the disease is admitted to be a chemical poison, 
which may be assumed to circulate freely in the blood and to be conveyed 
to all parts of the nervous system. Its frequent action on the bndn is 
shown by the prevalence of psychical phenomena; the extent of its 
action on the spinal cord is not easy to define, but that it directly 
attacks the peripheral nerves can scarcely be doubted. The question 
naturally arises, are variations in the motor and sensory phenomena to 
be explained by differences in the selective action of the poison on nerve 
fibres or on the ganglionic cells which preside over their nutrition 1 In 
other words, what influence does the central nervous system exercise on 
the distribution and character of the symptoms presented by peripheral 
neuritis f 
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There are three possible ways in which the limitation of changes to 
the peripheral nerves may be explained : — (1) The poison selects and 
attacks those parts solely or predominantly; (2) it primarily attacks 
nerve cells, and, as a consequence, those portions of the nerve fibres, viz., 
the peripheral, which are furthest removed from their influence undergo 
degeneration; (3) the poison acts with equal intensity on nerve cells 
and nerve fibres ; the former recover, but the latter, having been robbed 
for a time of vitality, have lost resisting power, and degeneration, 
already started, steadily progresses. 

At first sight it appears reasonable to conclude that if the peripheral 
branches of nerves are alone diseased, the poison has singled them out 
for attack, and has had no affinity for nerve-trunks, cord, or brain. 
But we are faced by the difficulty that occasionally a trophic change, as 
muscular atrophy, is met with apart from demonstrable lesions in any 
part of the nervous system but where there are reasons for supposing 
that it depends on central disturbanca Two instances of this are 
particularly suggestive — arthritic muscular atrophy and the atrophy 
which rarely affects hemiplegic limbs. Now, as regards the former, the 
evidence is against neuritis, and is in favour of the hypothesis advanced 
by Charcot, namely, that the nutrition of the motor cells of the cord is 
deranged in a reflex manner, morbid impulses being conveyed to them 
from the joint nerves, and that their derangement or torpid condition 
determines the alterations in the muscles. That the process is a reflex 
one has indeed been demonstrated by Raymond, who found that a 
previous division of the posterior spinal roots prevented the wasting of 
the muscles. 

The occurrence of muscular atrophy in hemiplegia, and sometimes 
(as in a case recorded by Babinski) when no spinal or neurotic changes 
can be discovered, suggests that the cerebral cortex may play a r61e in 
the dispensation of trophic lesions. This is also indicated by the occur- 
rence of trophic lesions in limbs affected by hysterical paralysis, and 
further by such cases as those related by Dr. Bristowe under the heading 
of hysterical peripheral neuritis. 

But while it is difficult to exclude central influences from an expla- 
nation of the phenomena of neuritis, it may be granted that restriction 
of pathological changes to peripheral nerves cannot be wholly explained 
by lowered vitality of central cells, but must be due, at least in part, to 
a selective and preponderating action of the poison on the nerves ; and 
if it be admitted that in certain cases a poison exerts its greatest influ- 
ence on the peripheral portions of the nervous system, it is logical to 
infer that cases exist in which these parts are alone attacked, the central 
portions of the nervous system presenting no affinity for the particular 
poison. The words of Graves, uttered nearly forty years before the days 
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of peripheral neuritis, may be fiUy quoted. In his introduotory remarks 
to " Diseases of the Nervous System " he says : — ^' In considering the- 
symptoms that aocompany diseases of the nerves, pathologists have 
directed their attention almost exclusively to the nervous centres, andf 
have looked on the brain, cerebellum, and spinal cord as the parts in 
which the causes of all nervous disorders reside, or in which they origi- 
nate, forgetting that these causes may be also resident in the nervous 
cords themselves, or their extremitie& In fact, gentlemen, pathologists 
have, with respect to the diseases of the nervous system, continued an 
error precisely similar to that which was so long prevalent with regard to^ 
diseases of the vascular system; for it is only lately that they have 
recognised the important truth that diseased vascular action may com- 
mence in the circumference." "And may nofc," he says in another 
passage, " the decay and withering of the nervous tree commence occa- 
sionally in its extreme branches 1 And may not a blighting influence 
affect the latter, while the main trunk remains sound and unharmed." 

The view that nerves may alone be picked out by certain poisons 
receives further support from the frequent implication of sensory fibres 
in cases of peripheral neuritis. These fibres are found diseased when no- 
changes can be discovered either in the cord or the posterior ganglia. 

In conclusion, some of the main pathological features of peripheral' 
neuritis may be summarised as follows: — (1) The chief cause is a 
chemical poison. (2) The poison affects all parts of the nervous system, 
but to a very unequal degree in different cases, partly because the nature 
of the poison varies, and partly because individual portions of the 
nervous system present varying susceptibilities in different persons. 
It may, indeed, be safely assumed that sometimes the peripheral nerves 
are solely implicated, while it is probable that particular fibres — motor, 
sensory, or vasomotor — may be picked out by special poisons. Never- 
theless, in the majority of cases, evidence is usually forthcoming that 
the brain, or cord, or both, are attacked along with the nerves. 

In all cases it must be remembered that although nerve fibres depend 
on nerve cells for their vitality, the condition of the cells is influenced by 
that of the fibres ; not only may central changes, functional or organic, 
lead to peripheral lesions, but irritation of peripheral nerves may initiate 
lesions in nerve centres. 

The pathology of peripheral neuritis needs to be placed on 
a broad basi& The nervous system must be regarded as a whole, 
and not as composed of segments artificially linked together; the 
functions of its various parts admit of no mathematical separation, and 
while the term peripheral neuritis is a convenient one to retain for a 
group of cases marked by the possession of certain definite clinical^ 
features, it must not be taken to imply that pathological changes are- 
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necessarily limited to the nerves. On every side, too, this group of 
cases merges into, other groups, in some of which the central and 
peripheral portions of the nervous system are both diseased, whilst in 
other groups lesions appear to be strictly limited to the central parts. 

Bbissaxtd. Archivet de Neurologies March, 1891. 

Blooq et Mabikssoo. ''Poliomyelitis et polyndvrites." — NouvelU Iconographie de 
la Salpitri^ 1890, T. IIL, pp. 137, 195, 272. 

-JoFFBOT et AcHARD. "Contribution h T^tude de Tatrophie muaculaire ches lea 
h^mipl^quea.*' — Arch, de Midie, earpirim, et dAnat, ptUhol., 1891. 

Bbistowi. "Hyiterioal peripheral neuritk.**— BriC Med. Joum,^ Not. 19, 1892, 
p. 1098. 

The Treatment of Peripheral Neuritis. 

The first essential in dealing with any case of peripheral neuritis is 
to find out the cause and to remove it or stop its action as soon as 
possible. The cause, as we have seen, is nearly always some poison, 
and if the patient be withdrawn from its influence and placed under 
favourable conditions, complete recovery is the rule. There is abundant 
proof that muscles extremely atrophied as a result of neuritis may 
completely regain their normal bulk, strength, and electrical reactions. 
Hence it is clear that nerve fibres profoundly degenerated may be 
entirely reformed ; new axis cylinders develop, and become covered with 
myelin, till ultimately a new set of nerve fibres convey healthy impulses 
to healthy muscles. 

In cases due to alcohol the patient should be deprived at once from 
taking any form of alcoholic drink ; even in old, broken-<lown topers the 
•deprivation is rarely attended with danger if suitable nourishment be 
administered and careful attention be given to the condition of the 
digestive oigans. To provide against duplicity on the part of the 
patient and to ensure the complete withdrawal of alcohol, it is often 
highly desirable to remove the patient from the care of his friends and 
to place him in the charge of trained and reliable nurses. 

The treatment of neuritis will vary according to the stage of the 
disease, but in all except the slightest cases rest in bed is advisable. 
The patient is then protected from exposure to cold, the pemicioos 
effects of movement are reduced to a minimum, while local treatment 
•can be more readily and satisfactorily carried out. 

1. In the acute stage the suffering of some patients is extreme, and it 
is of the utmost importance to relieve this as promptly and effectively 
as possible The severest cases require a water-bed; this not only 
relieves pain better than an ordinary bed, but gives more support to a 
weak patient, and thus lessens the danger to life arising from a feeble 
•dilated heart or paralysed respiratory muscles. 
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In feeding the patient or in attending to his evacuations the nurse 
should exercise the greatest care and gentleness, so that all unnecessary 
movements on the part of the patient may be avoided. For the 
relief of tender nerves and muscles there is nothing better than the 
application of warm fomentations. It is best to apply them inter- 
mittingly; a warm fomentation may be put on the painful part for 
half-an-hour, and the application repeated every four hours; a layer 
of hot cotton-wool taking its place in the intervals. Mills'** recommends 
rapidly-alternating applications of very hot and very cold water; "a 
large sponge or soft towel is dipped first in very hot and another in very 
cold water, and*one is made to rapidly follow the other up and down the 
limb." Occasional vapour baths often afford the patient great comfort^ 
but they should not be used when the action of the heart is much 
impaired. As regards drugs, in the early stages of multiple neuritis, 
salicylate of soda and iodide of potassium, either alone or in combination, 
appear to be of service; Mills speaks highly, too, of oil of gaultheria. 
Neuralgic pains may also be relieved by the administration of antipyrin, 
phenacetin, or exalgin, but when the suffering is very great the 
hypodermic injection of morphia becomes necessary. 

The drugs mentioned are of value in all forms of peripheral neuritis, 
but special treatment is called for in particular oases. . Thus quinine 
must be given when paralysis is due to malarial poisoning ; mercury 
and iodide of potassium in syphilitic cases, while perchloride of iron in 
large doses deserves a trial when the neuritis depends on ansemia, or on 
a septicaamic blood state. The weak dilated heart of alcoholism requires 
digitalis and strychnine, to which small doses of cocaine may often be 
added to lessen the craving for stimulants. 

But of far greater importance than drugs is the regular and careful 
administration of nourishment, in the form of boiled milk, beef tea, beef 
extracts, soups and broths. Benger's food or peptonised gruel may be 
required, and when vomiting is a prominent symptom, nutrient enemata 
should be administered. 

Complete rest in bed in a well-ventilated room, careful feeding, and 
exposure to sun light, are the essential points in the treatment of the 
early stages of multiple neuritis. 

2. When the acute symptoms have subsided, recourse may be had to 
massage, electricity, and tonic treatment. Massage would be unen- 
durable, and no doubt hurtful in the acute stage; but its application 
should not be delayed too long. It may be commenced as soon as 
extreme pain and tenderness have disappeared. At first massage should 
be employed in the gentlest manner, and only for short periods of time. 

* Jwtemational Medical ifo^ocitM, February, 189S. 
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But as soon as the patient stands it well, it ought to be regularly and 
vigorously applied. The patient should also be enoouraged to make 
voluntary movement against resistance, and other forms of Swedish 
movements can be employed with advantage. By these means the 
nutrition and strength of the muscles are improved, while any tendency 
to contractures is overcome. Moreover, the patient's capacity for 
assimilation of food is steadily increased. 

The restoration of the degenerated nerves and muscles may also be 
aided by the daily application of galvanism. Large electrodes are 
desirable, and the current should be slowly interrupted. A daily warm 
bath, followed by vigorous friction to the skin, is of value, whilst tonics 
and cod-liver oil often prove of great service. 

When should the patient be allowed to get up ? Not until pain and 
tenderness have subsided and there is evidence that the process of repair 
has become established. 

From first to last abundant fresh air and sunlight are of the greatest 
importance, and as soon as the patient is able to take outdoor exercise 
a change of air is often advisable ; but in many cases it will be some 
time before local massage can be entirely dispensed with. 

As to the efficacy of drugs in the elimination of poisons from 
the system, fresh investigations are needed. Some recent experiments 
by Dr. Dixon Mann, the results of which he has kindly permitted 
me to mention, appear to indicate that iodide of potassium has no 
appreciable influence on the elimination of lead. He made a systematic 
examination, extending over several months, of the urine and faeces 
taken from cases of lead poisoning, and found that no medicinal treat- 
ment had any effect on the rate of elimination of this poison. A 
oertain proportion of lead forms definite combinations with organic 
matter, and may remain in the system for an indefinite time, but a small 
proportion undergoes progressive elimination independently of any 
treatment. Dr. Dixon Mann believes, however, that warm baths and 
general massage do contribute to a slight extent to increase the rate of 
normal elimination. 
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Nails in peripheral neuritia 113. 
Naphtha poisoning 195. 

Case 195. 
Neuritis, explanation of use of word 406. 
Neuritis found in cases of ataxia 878. 
Neuritis, alcoholic 13. 
Neuritis, ascending 1. 
Neuritis, dessemiuated 1. 
Neuritis, generalised parenchymatous 10. 
Neuritis, progressive 1. 
Neuritis, saturnine 10. 
Neuritis, spontaneous parenchymatous 9. 
Neuritis, symmetrical 1 
Neuritic paraplegia (Buzzard) 372. 
Neuro-retinitis due to lead 325 
Neuro-retinitis in gout 353. 
Neuro- tabes peripherics i96, 378. 
Nitro-benzole 205. (See '' AnUine oil") 

Optic atrophy due to lead 325. 

Padded feeling of soles of feet in diphtheritic 

neuritis 223. 
Pains in subacute peripheral neuritis 92. 
Palate, paralysis of 250. 
Paralysis due to aniline oil 205. (See 

" Aniline oil poisoning.") 
Paralysis due to carbon bisulphide 183. 

(See "Carbon bisulphide poisoning.") 
Paralysis due to carbon monoxide 169. 

(See *' Carbon monoxide poisoning.'*) 
Paralysis due to di-nitro- benzene 198. (See 

" Koburite poisoning.") 
Paralysis due to injury of nerves in pelvic 

cavity during labour 356. 
Paralysis, examples of 357. 
Paralysis due to mercurial poisoning 334. 

(See " Mercurial paralysis.") 
Paralysis due to naphtha 195. (See 

" Naphtha poisoning.") 
Paralysis following cerebro-spinal meningitis 

285. (See " Cerebro-spinal meningitis.") 
Paralysis following cutaneous diphtheria 

295. 
ParalysiB following diphtheria 210. (See 

" Diphtheritic paralysis.") 
Paralysis following erysipelas 289. (See 

" Erysipeks.") 
Paralysis following influenza 286. (See 

" Influenza.") 
Paralysis following malaria 308. (See 

*'Makria") 
Paralysis following measles 284. (See 

<' Measles.") 
Paralysis following pneumonia 304. (See 

" Pneumonia." 
Paralysis following septictcmia 291. (See 
Septicaemia.") 
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Paralysis following syphilis 296. (See 

" Syphilis.") 
Paralysis following tuberculosis 306. (See 

*• Tuberculosia") 
Paralysis from multiple neuriUs (puerperal) 

357. 
Paralysis from pelvic inflammation 357. 
Paralysis in beriberi 315. (See '* Beriberi.") 
Paraplegia after measl4*s 284. 
Pathological anatomy of carbon monoxide 

poisoning 181. 
Patholovy of lead paralysis 326. 
Pathology (General) of peripheral neuritis 

406. 
Pathology of Raynaud's disease 389. 
Pemphigus in carbon monoxide poisoning 

179. 
Peri-axial neuritis (Gombault) 326. 
Periodic paralybis 310. 
Peripheral nerve symptoms following rheu- 

matism in a limb free from joint irrita- 
tion 351. 
Perchloride of iron reaction in urine 863. 
Pernicious anaemia and paralysis 376. 
Perspiration in a case of alcoholic paralysis 

129. 
Phosphorus and silver poisoning 335 
Pneumonia, followed by neuritis 304. 

Case 304, bibliography 305. 
Poliencephalitis, superior acuta 155. 
Polyneuritis, multiplex 192. 
Professional hyperkineses 405. 

(See " Irritative form of neuritis.") 

Sawyers' paralysis 405, drummers' 

paralysis 405, writers' cramp 405, 

bibliography 405. 
Prognosis in carbon monoxide paralysis 182 
Progresbive multiple neuritis 192. 
Pseudo-angina in diphtheritic paralysis 229 
Pseudo-Ubes 112, 193, 373. 
Pseudo-tabetic form of arsenical paralysis 

382. 
Psychical disorders in carbon monoxide 

|)oisoning 180. 
Psychical disorders in chronic alcoholism 160 
Stages of exaltation 161, melan- 
cholia 162, delirium 164, dementia 168. 
Psychical disorders in Landry's paralysis 74. 
Psychical disorders in subacute peripheral 

neuritis 114. 
Puerperal neuritis — cases 357. 

Ulnar nerve 357, ccdema of legs 358, 

bibliography 360. 
Purpura in chronic alcoholii>m 159. 



Raynaud's disease 387. 

Relationship to peripheral neuritis 
387, stages 387, stage of local syncope 
387, stage of local asphyxia 887, stage 
of local gangrene 387, gangrene in 888, 
pathology 389, pathological anatomy 
389, histology 898, clinical evidence 
894, summary 895, bibliography 396. 
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Red lead, paralysis produced by 321. 

Relapsiog fever, followed by paralysis 282. 
Bibliography 282. 

Relapsing paralysis 117. 

Relation of knee-jerks to age in diabetes 
362. 

Relation of muscular atix>phy to joint 
affections 335. 

Retro-bulbar neuritis 160. 

Rheumatic paralysis 339. 

Cases 339, bypenoathesia 340. ansM- 
thesia 340, tremor 341, ulnar nerve 
341, posterior tibial nerve 341, sub- 
cutaneous nodules 341, musculo-spiral 
nerve 343, internal saphenous nerve 
343, tenderness of spine 344, erythro- 
melalgia 345, bibliography 354. 

Rickets and tetany 403. 

Roburite poisoning 15, 198. 

Case 198, blue colour of lips 198, 
loss of sexual desire 199, drowsiness 
199, blood 200, numbness 201, heml- 
ansc3thesia 204, hysteria 205. 

Romberg's phenomenon 382. 

Saturnine encephalopathy 324. 

Scarlatina followed by paralysis 284. (See 

" Scarlet fever." 
Scarlet fever followed by neuritis 284. 

No certain case of true peripheral 

neuritis 284, bibliography 284. 
Scoliosis in subacute peripheral neuritis 

106. 
Segmental peri-axial neuritis 378. 
Senile and atheromatous neuritis 377. 
Sensory disorders in subacute peripheral 

neuritis 92. 
Sensory vasomotor and trophic neuritis 

378-398. 
Neuro-tabes peripherics (ataxic) 378, 

erythromelalgia (Weir Mitchell) 385 

Raynaud's disease 387 
Septicaemia followed by neuritis 291 

Respiratory paralysis 291, may really 

depend on diphtheria 292, bibliography 

293. 
Serous apoplexy 108. 
Sex in relalion to alcoholic paralysis 150. 
Sex in relation to diphtheritic paralysis 

240. 
Sexual desire, loes of, in Roburite poisoning 

199. 
<*Sicherheit"198. 

Skm lesions in arsenical paralysis 333. 
Smallpox and ohickenpox followed by 

neuritis 282. 
Paralysis commonly spinal 282, 

sometimes peripheral 283, acute pains 

283, musculo-spiral nerve affected 283, 

ulnar nerve affected 283, morbid ana- 
tomy 288, bibliography 283. 
Spasmodic contraction in articular disease 

S38. 



Subacute form of peripheral neuritis 91-114. 
Symptoms 91, sensory disorders 92, 
pains 92, hypencsthesia 93, burning 
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visceral neuralgia 93, motor disorders 
94, tremors 94, cramps in calf 94, 
cutaneous reflexes 95, tendon reac- 
tions 95, electrical reactions 96, de- 
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Rphincters 107, dilated heart 108, dis- 
orders of station and locomotion 110, 
gait. 111, vasomotor and secretory 
disorders 112, local asphyxia 113, 
temperature 113, trophic disorders 118, 
perforating ulcer 113, psychical dis- 
orders 114 

Sugar in the urine in carbon monoxide 
poisoning 180. 

Suppressed gout 54 

Symmetrical gangrene due to alcohol 157. 

Symmetrical gangrene due to neuritis 393. 

Syphilis followed by neuritis 296. 

Cranial nerves affected 296, cases 
297, mutilations of fingers and toes 299, 
inco-ordinatinn in a case 302, facial 
paralysis 302, neuralgia 302, biblio- 
graphy 303. 

Syphilitic polyneuritis (Taylor) 299. 



Tabes dorsalis along with diabetes 373. 
Tabes dorsalis with peripheral changes 

378. 
Tenositis hyperplastica 114. 
Tetany 400. (See ''Irritative form of 

neuritis.") 

Atrophy in 401, morbid anatomy 

401, following excision of thyroid 401, 

403, pathology 402, locMltsation 402, 
peripheral origin 403, Hoffmann's phe- 
nomenon 403, etiology 403, disturb- 
ance of alimentary canal 403, following 
rickets 403, along with myxocdema 

404, bibliography 404. 

Theories of action of poison on peripheral 
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Tongue, paralysis of 251. 

Toxic amblyopia 160. 
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Diphtheria 210, typhoid 264, typhus 
280, relapsing fever 282, smallpox and 
chickenpox 282, scarlet fever 284, 
measles 284, cerebro-spinal meningitia 
285, iofluenssa 286, erystpelaa 289, 
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monia 304, tuberculosis 306, malaria 
308, beriberi 315, leprosy 317. 
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318—835. 

Lead 318, arsenic 331, mercury 334, 
phosphorus and silver 335. 
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Toxic multiple neuritis (endogeDOus poisons) 
335—376. 

Rheumatoid 335, gout 352, puerperal 
state 356, diabetes 361. 

Treatment of peripheral neuritis 410. 

Trophic disorders in Landry's paralysis 74. 

Trophic disorders in subacute peripheral 
neuritis 113. 

Trophic lesions in hysterical paralysis 408. 

Trophic neuritis 378. 

Tubsrculosis followed by neuritis 306. 

Inco-ordination 306, muscular atro- 
phy 306, morbid anatomy 307, con- 
clusions of Pitres and Vaillard 307, 
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Types of lead paralysis 319. 

Typhoid fever with exaggerated knee-jerks 
275. 

Typhoid fever with ankle clonus 275. 

Typhoid fever, tenderness of toes 277. 

Typhoid fever followed by paralysis 264. 
Ulnar nerve 265, 271, radiating pains 

266, ansssthesia 266, creeping and 
tingling sensations 266, ptosis 266, 
reaction of degeneration 267,an8&sthe»ia 

267, histology 269, headache and ver- 
tigo 270, vocal cords 270, knee-jerks 
270, "claw hammer" hand 271, con- 
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lofqr 276, cause 276, bibliography 
278. 
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rosthesia 280, case 280, pricking sensa- 
tions 281, slow pulse 281, temporary 
facial paralysis 280, musculo-spiral 
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Ulnar paralysis after typhoid 265, 271. 
I Ulnar neuritis following rheumatism 351. 
Upper arm type of lead paralysis 320. 
Urticaria after influenza 287. 



Variola followed by paralysis 262. (Se^ 
! " Smallpox.") 

Variability of knee reflex in diabetes 362. 
I Vascular degeneration and neuritis 377. 
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Vasomotor neurosis — Mitchell's erythro- 
melalgia 385. 



Wasting Palsy (Roberts) 345. 
Wrist-drop type of lead paralysis 319. 



INDEX OF AUTHORS' NAMES. 



Abercrombie 238, 263, 402. 

Ackert 237. 

Adams 357, 360. 

Affleck 392, 396. 

Albert! 180. 

AldoD* 314. 

Alexander 270, 279, 333, 

397. 
Allvn 285. 

Althaui 280, 367, 372, 375. 
Anders 831. 
Annesley 285. 
Aotonini 91. 
Aran 276. 
ArcbambAiilt 238. 
Archer 271, 279. 
Auch^ 367, 372, 374, 375, 

377, 378, 386. 
AuerbMcb 362, 375. 
Aufrecht 91, 306. 
Augier 829. 



Backer 178. 

BabloD 22, 41, 55, 57, 81. 

Babinskt 408. 

BailJy 265, 278. 

Ballet 159. 

Balz 316. 

Barabaii and Ktieune 397. 

Barbe 304. 

Barbillou 349, 355. 

Bard 281. 

Barlow 347, 388, 389, 391 

894, 396. 
Bartens 328. 

Barth^lemy and MiignHu 181. 
Barthes 239. 
Bartholow 279. 
Barton 334. 

Barrs 292, 296, 302, 304. 
Baruscut 235. 
BasMtte 284. 
Bassi 279. 
Bauchet 20, 40, 85. 
Bauer 328. 

Baumi^rten 30, 43, 86. 
Baiimler 267, 268, 279. 
Bayer 24, 42. 
Bayle 285. 
Beale 396. 
Beangrand 194. 
Beatty 830. 
B^ba^el26. 
Bell 236. 314. 
Bellyse 234. 



B^n^ict 266. 

Benicke 360. 

Bennett 382, 383. 

B^rard 23. 

Bender 373, 402. 

Bergmeister 288. 

Berbds 194. 

Beringier 808. 

B mard 182,847. 

Bernard and F^r^ 371, 875. 

Bernhardt 24, 26, 42, 57, 58, 

69,76.81.91,125,155,194. 

238,267,279,281,881,387. 
Berry 198. 
BerwHld 238. 
Bettelheim 306. 
B^ztel 354. 
Bianchi 857, 360. 
Bibber (van) 330. 
Bidon 289. 
Billard 286. 
Bird 180. 
Birdsall 829. 
Bland 396. 
Blocq and Marineeco 407 

410. 
Boeck 355. 
Boiasarie 246, 256. 
Boinet et Salebert 314. 
Bmnet 194 354. 
Bouchard 361, 362, 366, 375. 
Bouchut 256. 
Bouillon-Lagninge 232. 
Boullocbe 182. 
BouUnche 306. 
Bourdillat 24, 42, 81. 
Bourdel 91. 
Bourdon 124, 182. 
Bourguet 306. 
Bourguignon 51. 
Boutin 232. 

Bouveret and Df^vic 403, 404. 
Bowlby 804, 374. 
Bowman 223, 226, 248. 
Bmmwell 126, 153. 
Brenner 286. 
Bretonneiiu 232. 
Briaud 181. 
Briddon 897. 
Brieger 290, 355. 
BrissHud 333, 407, 410. 
Bristowe and Horaley 40, 44, 

86, 245. 
Bristowe 239, 408, 410. 
Broadbent 125, 155. 
Brochin 18, 40, 81. 



I 



Brosset 286, 289. 

Brown 397. 

Browning 290. 

Brute 194. 

BrtthlCrnmer 123. 

Bruno 405. 

Buck 91. 

BuUJ 233. 

Burns 867, 872, 874, 375. 

Bury 98, 356. 

Busch90. 

BuzzHrd 14, 126, 238, 245, 
279. 287, 296, 297, 303, 308, 
318. 320. 325, 328, 330, 352, 
353,861,365,867,368,372, 
375, 406, 407. 



Cadet de Qassiooui t 356. 

Cahn 238. 

Calestri 28, 42, 54, 73. 81, 90. 

Calwell 397. 

Carpenter 285. 

Carre 306. 

Carter 235. 

Caspury 236, 245. 

Cattle 396. 

CHU'^sin 22, 41, 57. 

Chabbert 331. 

Chalvet 24, 42, 45, 81. 

Cbapin 329. 

Charcot 13. 91, 337, 354, 365, 

867, 371, 872, 873, 375. 
Charcot aud Vu]|mhu 13, 282, 

262. 
Charcot and F4rC' 125. 
Cheadle 238, 397. 
Cheyalet90. 
ChevaUier 235. 
Chomel 2, 230. 
ChvoHtek 404. 
Church 289. 
Clarke 124. 
Clark and .Martin 91. 
Colin 235. 
Collier 394, 396. 
Colman and Tnylor 397. 
Colvin 384. 
Combfmale 283, 314. 
CtJmby 180. 
Comte 280. 
Consot 310, 314. 
Coombe9 396. 
Cormack 237, 282. 
Cornil 23. 
Cornil and Lopine 32, 43, 83. 



421 



CornilloD 353. 
Couplaod 395, 396. 
Courtade 279. 
Cull«u 264. 
Cummiug 24, 42, 76. 
GummiuB 236. [86. 

CurdcbmftDn 38, 44, 63, 73, 
Cutler 334. 
Cutter 284. 



Darde 354. 

Da Costa 311, 814, 829. 

Dana 296, 332. 333. 

Dauchez 356. 

Day 354. 

Dazet 91. 

Debove 328. 

Ddj^rine 91. 125, 126, 233, 

249. 263, 328, 329, 378, 

381, 383, 384. 
Ddjdrioe and Goetz 28 ,42, 

82, 85. 
Ddjeriue and Sollier 384. 
Dejerine-Klumpke 272, 280, 

822, 327. 
Delmege 314. 
Delpech (A.) 194. 
Dempsey 91. 
Denarid 284, 285. 
Descoflse 355. 
De8n«« 7, 360. 
Dieulafoy 237. 
Dixon 234, 396. 
Dixon-Mann 412. 
Douglas 194, 282. 
Dominguez 397. 
Donders 236. 
Dowse 237. 
Draper 289. 
Dreschfeld 14, 119. 123, 125, 

278,339,341,343,359,381. 
Drosdoff 349, 355. 
Drysdale 126. 
Duchenne 3, 24, 42, 81, 328, 

324. 
Duckworth 125, 330. 
Dumdoil 3, 4, 6. 
Dusard and Pillon 194. 
Dyes 237. 



Eade 234, 238. 

Eftston 236. 

van Eecke 316. 

Edge 195. 

Ehrmann 301, 308. 

Eichhorst 7, 881, 862, 365, 

367, 374, 375. 
Eisenberg 398. 
Ei8elt91. 
Eisenlohr 26, 30. 89, 42, 48, 

58, 83, 86, 266, 267, 279, 

306, 308, 328. 



Eissenmann 235. 

Ellis 234. 

Elliotson 886. 

Emminglians 91. 

Bngesser 355. 

Espagne 232. 

Espanet 238. 

Erb 71, 90, 114. 

Erlicki and Rybalken 832, 

384. 
Ewart 237 



Falkenheim 333. 

Farre 232, 235. 

Faure 182. 

Fayrer 814. 

FM 40, 44, 91, 398. 

Feilchenfeld 334. 

Feitb 289, 290. 

Ferguson 289. 

Findlay 125, 155. 

Finney 34, 43, 58, 81. 

Fi«cber 125, 155. 

Flesch 239. 

Foot 236. 

Furdyue 304. 

Fort 336, 854. 

Fothergill 231. 

Fowler 396. 

Fox 34, 48, 88, 285, 306, 897. 

Foxwell 355. 

Fmser 284. 

Frdinont 829. 

Freund 855 

Friedel 397. 

Friedreich 120. 

Fritz 237. 

FronmUller 237. 

Fry 348, 356. 

Fuchs 19."). 



Oairdner 281. 
Gkimier 245. 
Galezowski 194. 
Gallard 194. 
Gallavardin 885. 
Ganghofner 404. 
Garland 397. 
Qarrod 856. 
Gaucher 288, 328, 329. 
Gamgee 188. 
Gee 236. 
Gendron 233. 
Geoi^ 234. 
Gerhardt 233, 387. 
Ghisi 231. 
Gibb 2:^5. 
Gibbons 238. 
Gibnev 809, 314. 
Gillas 373. 
Glynn 124, 153. 
Qnauck 181. 



Goldscheider 884. 
Gombault 13, 26, 42, 72, 76, 

82, 85, 239, 826, 828, 877, 

878. 
Goodfellow 293. 
Gordinier 851. 
Gould 897. 
Gourdon 194. 
Gowers 275, 277, 280, 288, 

289, 292, 296, 808, 827, 

335, 350, 856, 875, 877. 
Granoher 897. 
Grasaet 91, 384. 
Graves 2, 408. 
Greenhow 234, 235. 
Grisolle 182. 
Grimm 317. 
Gross 288. 
Gros et Beauvis 91. 
Gru 22, 41, 52. 
Grunewaldt 235. 
Grubert 397. 
Gubler 20, 40, 48, 51, 264, 

278, 283, 305. 
Guimier 231. 
Guinon 366, 375. 
Gull 233, 234. 



Hadden 125, 155, 158, 847, 

355. 
Hake 183. 
Hanel 235. 
Handford 271, 277, 279, 859, 

361. 
Harbinson 328. 
Harlan 312. 

Harley and Clarke 24, 42, 81. 
Hart 234. 396. 
Hartwig 309, 314. 
Hasse 179, 180. 
Hausemann 289. 
Havage 289. 
Hayden 286. 
Headlam 287. 
Heineke 181« 
HelbinK 114. 
Henderson 288. 
Heugas 323. 
Hennfcort 398. 
Hennig 235. 
Henoch 239, 263. 
Henry 90 
Herpin 232. 
Herschel 238. 
Hertel 331. 
Hervouet 91. 
Hii?ier 384. 
Hill 397. 
Hillier234. 
Hirsch 316. 
Hfiesslin 367. 375. 
Hoffmann 36, 44, 83, 84, 86, 
264. 



422 



Homen, 287, 289. 

Hood 91. 

Hopkinson 304. 

Hughes 328, 329. 

Huguin 194. 

Humphreys 271, 280, 330. 

HuQ 125. 

Hunuius 34, 43. 

Hunter 335, 337, 354. 

Hurd 314. 

Huss 13, 123, 153. 

Hutchinson 236, 353, 35:>. 

397. 
Huxam 305. 



lUds 238. 
Imbert-Gourbeyre 278, 357, 

360. 
Immermann 38, 44, 83. 



Jaccoud 7, 124, 235, 355. 
Jackson 123. 
Jacob 396. 

Jacoby 36, 44, 59, 354, 397. 
Jaffd 32, 43, 71, 233. 
Jacksch 180. 
Jappa 307, 308. 
Jarschka 332. 
Jeaffreson 330. 
Jenner 234. 
Jendrdssik 384. 
Joffroy 9, 283, 306, 308, 860. 
Joffroy and Achard 378, 410. 
JoUye 356. 

Jones 22, 41, 57, 124, 265, 
278, 354. 



Kahler and Pick 32, 43, 52, 

58, 65, 71, 73, 81. 
Kahler 180, 302. 303, 384. 
Kast 125, 263, 239, 328. 
Kebler 280. 
Kellner 355. 
K^tU 32, 43, 237. 
Kidd 238, 263. 
Kiener 43. 
Kingsford 234. 
Kingdon 396. 
Kirkland 238. 
KjellberK 90. 
Klippel 355, 377. 
Kloman 236. 
Knapp 177, 182. 
Knight 198. " 
Robert 182. 

Korsakow and Serbski 361. 
Korssakow 126. 
Kov2u» 331, 332, 333. 
Kraft-Ebing 236, 265, 278. 
KrausB 239, 263. 
Kreyssig 335. 



Krouig 329. 
Krucke 125, 384. 
Kummell 32, 43, 83. 
Kussmal 20, 40, 56, 81, 334. 



Laache 289. 

Lancereaux 7. 13, 124, 125, 

157, 182. 
Landouzy 233, 238, 239, 240, 

275, 279. 
Landry 3, 16. 18, 40, 47. 49, 

51, 56, 63, 73, 77, 81, 264. 
Lange 24, 42. 
Laugenhans 401. 
Langlet 328. 
Laroche 182. 
Larue 237. 
Laschkewitch 303. 
Laseque 51, 371. 
Laville 360. 
Lecorchd 371, 375. 
Leech 304. 306. 
Lef6vr« 360. 
Legrand du Saulle 235. 
Leibliuger 90. 
Leidy 312. 

lupine 329, 376, 378. 
Leroux 238. 
Leroy d'EtoUes 20, 40, 81, 

283. 
Lespinasse 386. 
Lett8om 121. 
Letulle 334, 335. 
Leu 289, 290. 
Leube 236. 
Leudet 22, 41, 48, 81. 82, 

85, 124,174,177,179,180, 

182, 278. 
Leval-Picquechef 126, 195, 

238, 384. 
Lever 3f 7, 860. 
Levia 365. 
Ldvy 26, 42, 64. 
Lewtas 91. 
Leyden 10, 28. 31, 42, 82. 

84, 90, 91, 124. 266, 278. 

290, 307, 329, 357, 360, 

367, 372, 373, 375, 381. 

384. 
Lichtheim 376, 378. 
Li^gard 20, 40. 
Liegevis 289. 
Liouville 13, 262. 
Lilienfeld 125. 
Litten 91, 177. 
Little 187. 189, 192. 
Littr^ 235. 
Lloyd 384. 
]joeb 284. 
Lombross and Ottolenghi 

386. 
Longstreth 280. 
Looft317, 318. 



Lorain and Lupine 13, 283, 

249, 262. 
Lothar v. Frankl-Ho^bwart 

404. 
Lowenfeld 114, 125. 
Lunker 328. 
Lush 237. 
Lyon 830. 



Maas 195. 

MabUle 283. 

Macario 20, 40, 47. 305, 309, 

314. 
M'Clure 333. 
Mackenzie 322. 
Macnamara 313, 314, 356. 
McNutt 828. 
MaWer 308, 330. 
Maingaulc 51, 232, 249, 261. 
Mann40, 44, 60. 71, 81. 
Marcbe 194. 
Marie 193, 366, 875. 
Marie and Quinon 378. 
Marik 834. 
Marfh 398 
Mm r tins 239, 396. 
Maschka 362, 375. 
Masfe 354. 
Masson 194. 
Masucci 239. 

Mikthicu et Malibran 330. 
Maund 236. 
Mayer 329. 
Mayor 328. 
Le Meignen 323, 830. 
Mendel 195. 
Mettenhamer 286 
Mdricamp 354. 

Meyer 283, 238, 263, 264, 278. 
Mieth 38, 44. 
Millenren 160. 
Mills 90, 285, 286, 289, 330, 

333, 855, 411. 
MUner 369. 
Minor 329. 
Minot 329. 
Mitchell 158, 268, 279, 3S5, 

886. 
Miura 817. 
Mobius 88, 44, 52. 75, 820, 

830,857,860,861. 
Moeli 14, 125, U9. 
Molliet 182. 
Monakon 828. 
MoDckton 248. 
Money 275. 
Moudan 854. 
Moore 286. 
Mora 355. 
Morgan 345, 886. 
Moreau 182. 
Morel-Lavallee S98. 
Moritz 828. 



423 



Morisseau 231, 262. 

Mouostein 389. 

MouBsoDi 339, 854. 

Moynter 232. 

Mules 353. 

Miiller 308. 

MurchisoD 266, 278, 280, 281, 

282 
Myrtle 34, 43, 71, 124. 



Naunyn 333. 

Nauwerck and Barth 88, 90. 

Kearonoff 91. 

N^gri^ 91, 285. 

Kettleship 194. 

NoDDe 365, 384. 

Nothnagel 265, 266, 278. 



0' Conor 396. 

Oddo 356. 

Oeller 329. 

Oertel 236, 262. 

Oetlioger 126, 153, 154, 158. 

Oliver 324, 825. 

Ollive 356. 

Ollivier 3, 18, 40, 81, 180, 

336, 354. 
Ollivier et Bergeron 194. 
OppeDheim 125, 155, 159, 

306, 326, 830. 
Oppenheim and Siemerling 

270, 279, 308, 377, 378, 

379. 
Ord 350, 855. 
Ormerod 284. 
Oulmont and Hayem 24, 42, 

81. 



Page 333. 

Paget 336, 354. 

Pagliaoo 331. 

Pal 280, 290, 334. 

Pallene 356. 

Palm 316. 

Parelle 330. 

Parry 282. 

Pasteur 239. 

Patertion 245. 

Payen 194. 

Pearson-Inrine 237. 

Pekelharing and Winkler, 

315, 816. 
PeUotis 279. 

Pellegrino-Levi 22, 41, 81. 
Pepper 328. 
Peter 287. 
Peterson 333. 
Petit 91. 
Petitfils 90. 
Petrone 854. 
Perat^ 232. 



Pereira Ramos de Abreu 328 

Perret 285, 330. 

P^ry 232. 

Picnrd 90, 237. 

Pick 331. 

Picot 329. 

Pidouz 20, 40. 

Pierret 283, 262, 378, 384. 

Pilliet 360. 

Pinaud 360. 

Pitres 384. 

Pitres and Vaillard 88, 91, 

269, 279, 307, 308, 349, 

356, 378, 384, 390. 
Pitois 194. 
iManet 91. 
Platanow 91. 
Poelchen 181. 
Polk 361. 
Poore 405. 
I'opoff 333 
Potain 329. 
Porter 396. 
Prentiss 238. 
Prince 384. 
Preobrajeiiski 881. 
Prevost 384. 
Prohl 91. 

Pryce 367, 374, 375. 
Putnam 317, 322, 324, 825, 

832, 388. 
Putzel 888. 
Puybaret 279. 



Quinquaud 283. 



Raciborsky 286, 245. 

Railton 847, 856. 

Rakhmaninoff 892, 898, 897. 

Ramskill 360. 

Ranking 234. 

Ranque 232. 

Ransome 234. 

Ranvier 25. 

Raoult 289. 

Raymond 279, 408. 

Raynaud 113, 388, 389i 896. 

Uebourgflon 317. 

R^is 328. 

Rehn 278. 

Reincke 24, 42, 57. 

Reinhard 288. 

Reimer 237. 

Remak 70, 91, 818, 322, 326, 

855, 884. 
R6moy (Jubel) 854. 
Rendu 91, 176, 182. 
Rettig (A.) 404. 
Revillond 282. 
RevUliod 289. 
Reynolds 150, 205, 285. 
Rilliet 289. 



RiSmond 404. 
Ringer 236. 
Roberts 345, 360. 
Robin 51. 
Robinwm 41, 330. 
Rochd 235. 
Rockwell 356. 
Roger and Peter 238, 248. 
Roger 232, 245, 247. 
Romberg 314. 
Rondot 279, 306, 356. 
Rosenbach 377, 378. 
Rooke 234. 
Rosenthal 237, 330. 
Rosenheim 91. 
Rosenmeyer 239. 
Rosenstein 364, 865, 375. 
Ross 36, 43, 81, 83, 126, 129, 
131, 132, 134, 135, 140, 
146, 149, 183, 189, 195, 
272, 278, 280, 282, 288, 
292, 298, 296, 305, 306, 
352, 353, 355, 360, 379, 
380, 385, 886, 406. 

Rosaignot 396. 

Roth 91, 291. 296. 

Rothmann 238. 

Roussil 91. 

Roux 354. 

Rudisch and Jacoby 238. 

Ruhemann 239. 

Rumpf 36, 43, 237, 803. 

Russell 22, 24, 42, 57. 



Sabourtn 354. 
Sacchi 814 
Sainton 328 
Sajoiis 322. 
Sakaky 384. 
Salomonsen 372, 375. 
Salomon 30, 43. 
Samsoen 329. 
Sanghez Sanchez 314. 
Sinnd 237, 248, 254. 
Sansom 237. 
^nntos Souza (dos) 814. 
Sapelier 194. 
Sarda 384. 
Saundby 125, 154. 
Stiuvages 264. 
Soheoh 237. 
Scheiber 898. 
Schepers 285. 
Scheube 815, 816. 
Schiele 183. 
Schlesingtr 404. 
Schmaus 285. 
Schmidt 280. 
Schmidt-Rimpler 288. 
Schotten 284. 
Sdiulz 125, 158, 287, 880. 
Schulz and Schultze 84, 48, 
71, 88, 86. 



424 



Sohultze 34, 86, 48, 76, 830, 

360. 
Schwartz 91. 
ScolobouKoff 333. 
8^235. 
Saundbj 154. 
Seguin 316. 
Seifert 322. 
Senator 387. 
S«neca 121. 
Severinui 280. 
Seymour 387. 
ShaknoYitch 314. 
Sharkey 126. 
Shaw 384. 
Shepherd 284. 
SiemerliDR 126. 
Simon 182, 194. 
Simpaon 194, 342, 346, 397. 
Smart 126. 
Snowball 91, 238. 
Sorgenfrey 38, 44, 75. 
S|/ringtborpe 316. 
Squire 238. 
Stadelmann 279. 
Stark 334. 
Standish 125. 
Starr 330. 
Steell 109. 
Stein 91. 
Steiner 90. 
Stephan 306. 
Stewart 12, 236. 
Stevenson 395, 397. 
Stintzing 279. 
Stitei 329. 
Stoneetreet 397. 
Stockwell 314. 
Stoney 280. 

Straus and Heugas 322. 
Strain 358, 360. 
Strubing 91. 
Strilmpell 88, 90, 91, 125, 

159, 384. 
Sturge 886. 



Sturmdorf 897. 

Sudeykin 91. [396. 

Suckling 308, 810, 814, 318, 

Surmay 265, 278. 

Suss 289, 263. 

Swige 317. 

Sykes and Twigg 198. 

Tknnahill 396. 

Tavera 194. 

Tardieu 235. 

Taylor 126, 153, 154, 155, 

158, 299, 304, 397. 
Tennent 282. 
.Thomas 284, 360. 
Thompson 124. 
Thomsen 126, 155. 
Thierd 865, 366. 
Thue 287, 289. 
Thouvenet 345, 354. 
Tiling 126. 
Topinard 124. 
Totouka 396. 

Trousseau and Lasfe5gue 231. 
Trousseau 51, 232, 286, 239. 
Tuckwell 301, 308. 
Tuilant 361. 
Tymaczkowski 237. 

Uhthoff 126, 159, 238, 288. 
Upson 285. 

Valle 20, 41, 56. 

Valleiz 124. 

Valin 355. 

Valtat 336, 337, 854. 

Velden and Leyden 80. 43, 

58, 82, 85. 
Vergeley 375. 
Vierordt 88, 91, 155, 158, 

308, 330. 
Villard 397. 
Vinay 857, 360. 
Vincent 314. 



Vrlgeos 333. 

Vulpian 7, 9, 233, 263, 268, 
279, 283, 336, 354. 



Wade 236. 

Wagner and Hammerschlag 

404. 
Waldo 396. 

Walford 18, 40, 56^ 81. 
Walton 330. 
Warfviuge 397. 
Watteville 328. 
Weber91,233, 249, 355. 
Webby 329, 331. 
Weigert 402. 
Weintraub 316. 
Weiss 401. 
Wendel 386. 
Wernicke 155. 
Wemich 316. 
West 236. 392, 394, 396. 
Westphal 13, 28, 30, 42, 43, 

46, 55, 58, 63, 67, 69, 70, 

71, 73, 81, 82, 86, 87, 124, 

268, 310, 314, 378. 
Westphalen 287, 289. 
Wetheral 396. 
Whipham and Myers 283. 
White 198. 
Whitfield 359, 360. 
Whittaker 314. 
Whitton 398. 
Wiglesworth 391, 396. 
Wilkinson 314. 
Wilkt 124, 235. 
Williamson 139, 144, 235. 
Witkowiikil26. 
Wood 91, 334. 
Woodnut 386. 
Wurtz 194. 
Wiirtz 279. 



Ziemssen 239, 367, 372, 375. 



JOHN HETWOOD, Bxcklbior PRnrriso akd Bookbdcduto Works, Makcubbtzr 



' ' \ 



